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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR, .
UNITED STATES GEOLOGICAL SURVEY,
HYDROGRAPHIC BRANCH,
Washington, D. C., May 5, 1904.

Sir: I have the honor to transmit herewith a manuseript by John
C. Hoyt and Robert H. Anderson, relating to the hydrography of the
Susquehanna River drainage basin, and recommend its publication
in the series of Water-Supply and Irrigation Papers.

In this paper has been brought together, in such form as to be of
use to both the general and the engineering public, all the available
hydrographic information in regard to this important area.

It is intended that this paper shall be published in sequence with
another (No. 108) entitled ‘‘Quality of Water in the Susquehanna
River Drainage Basin, by Marshall Ora Leighton, with an Introduc-
tory Chapter on Physiographic Features, by George Buell Hollister.”
The combination of the two papers will make available a large
amount of valuable information with reference to the resources of
this important river system.

Very respectfully,
F. H. NEWELL, Chief Engineer.
Hon. CHARLES D. WALCOTT, :
Director United States Geological Survey.



HYDROGRAPHY OF THE SUSQUEHANNA RIVER BASIN.

By Jou~n C. HovyT and ROBERT H. ANDERSON.

INTRODUCTION.

A detailed study of the hydrographic features of the Susquehanna
River drainage basin has revealed the existence of a large amount of
interesting data. These, however, are widely distributed in various
publications and manuscripts which are in most cases inaccessible.
This paper has been prepared to meet the constant demand for this
information from both the general and the engineering public. The
general deductions are intended to give the general reader a compre-
hensive review of the principal conditions which exist in this area,
while the base data have been given for the use of the engineer, so
that he may make his own deductions and have sufficient data for
estimates in hydraulic investigations.

ACKNOWLEDGMENTS.

The records and reports of the United States Geological Survey
have been the chief sources from which the data on flow have been
obtained. These records have been carefully revised and in many
cases recomputed. New rating tables based on all the discharge
measurements to date have been prepared and the tables of estimated
discharge have been revised to agree with these rating tables. These
recomputations will account for the differences between the figures
herein presented and many of those in the previous reports, as the
latter were prepared from year to year with such information as was
available. Special ackunowledgment is due to E. G. Paul, resident
hydrographer for Pennsylvania, who established the gaging stations
and under whose direction the discharge measurements in this State
have been made. The stations in New York were established and
have been maintained under the direction of R. E. Horton, resident
hydrographer for that State.

The base data from which the precipitation tables have been pre-
pared were taken from the published reports of the United States
‘Weather Bureau.

9



10 HYDROGRAPHY OF SUSQUEHANNA BASIN. [~o. 109.

The tables showing the utilized horsepower in 1900 are from manu-
sceript schedules furnished by the manufactures division of the
Twelfth Census.

In the preparation of descriptive portions of the paper Vol. XVI
of the reports of the Tenth Census (Water Powers, Part I), Rogers’s
Geology of Pennsylvania, and the Army Engineers’ reports have been
largely drawn upon.

The annual reports and original records of the Chief of Engineers,
United States Army, have furnished valuable information in regard
to declivity, and the profiles herewith given are largely based upon
them.

The data for McCalls Ferry have been furnished through the kind-
ness of Dr. Cary T. Hutchinson, of New York City, who is interested
in the power development at that point and had charge of extensive
surveys and studies there in 1902 and 1903. Special mention is due
Boyd Ehle and R. H. Anderson, who established and carried on the
measurements at the McCalls Ferry gaging station.

Acknowledgment is'also due to Frank H. Brundage, H. J. Saunders,
L. R. Stockman, and other members of the hydro-computing section
of the United States Geological Survey for assistance given in the
computations and in other work connected with the preparation of
the many tables.

DESCRIPTION OF DRAINAGE AREA.
GENERAL FEATURES.

The Susquehanna River basin is the largest and most important
drainage area commercially in the North Atlantic States, although it
is not the most important as regards water power., The headwaters
of this river system are on the elevated plateau which separates the
waters which flow south and east into the Atlantic streams from those
flowing north and west into the Mississippi, St. Lawrence, and Great
Lakes.

Geologically, this watershed lies in four physiographic divisions:
the Allegheny Plateau, the Allegheny Mountains, the Great Allegheny
Valley, and the Piedmont Plateau. Its distribution among these
provinces is approximately as follows: Allegheny Plateau, 56 per
cent; Allegheny Mountains, 31 per cent; Great Allegheny Valley, 6
per cent; Piedmont Plateau, 7 per cent.

As the physical features of the foregoing divisions and the early
history of the formation of this basin, as well as the quality of the water,
have been fully discussed by Messrs. G. B. Hollister and M. O. Leighton
in Water-Supply Paper-No. 108, further discussion here is omitted.

The Susquehanna drainage basin, as shown in fig. 1, has a total area
of 27,400 square miles. It comprises 21,060 square miles in Pennsyl-
vania, or about 47 per cent of the area of the State; 6,080 square
miles in New York, or 13 per cent of the area of the State; 260 square
miles in Maryland, or about 2 per cent of the area of the State. It
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includes all or a portion of the counties in New York and Pennsyl-
‘vania listed in the table below:

o Rainfall stations
X Gaging

F1¢. 1.—Map showing drainage area and location of gaging and rainfall stations.

Counties in New York and Pennsylvania drained wholly or in part by Susque-
hanna River and its tributaries.

New York: | Pennsylvania—Continued.
Madison. Montour.
Cortland. l Northumberland.
Otsego. ‘ Union.
Chenango. \ Center.
Delaware. ‘ Clearfield.
Broome, Indiana.
Tioga. Cambria.
Tompkins. Blair.
Schuyler. Huntingdon.
Chemung. Mifflin.
Steuben. Juniata.

Pennsylvania: Snyder.
Potter. ’ Perry.
Tioga. Cumberland.
Bradford. York.
Susquehanna. Adams.

Elk. Franklin.
Cameron. Fulton.
Clinton. Bedford.
Lycoming. Somerset.
Sullivan. Dauphin.
‘Wyoming. Schuylkill.
Lackawanna. Lebanon.
Luzerne. Lancaster.

Columbia.
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In order to simplify the descriptive matter which follows, the fol-
lowing division has been made of the Susquehanna River system:
Susquehanna River and its tributaries below mouth of West Branch;
Susquehanna River and its tributaries above mouth of West Branch;
West Branch of Susquehanna River and its tributaries. The prin-
cipal streams in each division are shown by the following diagrams:

Tributaries of Susquehanna River below West Branch.

Shamokin Creek.

Penn Creek.

Middle Creek.

Mahanoy Creek.

Mahantango Creek.

Burgess Creek.

‘Wiconisco Creek.

Armstrong Creek.

Sugar Creek.

Canoe Creek.
Piney Creek.

Clover Creek.

Little J uniata..{

Shavers Creek.
Standing Stone Creek.
Buffalo Creek.
Dunnings Creek.
Juniata River Cove Creek.
*\Raystown Branch.\Shavers Creek.
Brush Creek.
Yellow Creek.
Great Trough Creek.

Frankstown Branch. Spruce Creek.

Bald Eagle Creek.

Aughwick Creek.
Kishacoquillas Creek.
Jacks Creek.

Lost Creek.
Tuscarora Creek.
Cocolanus Creek.
Buffalo Creek.

Powell Creek.
Shermans Creek.
Clark Creek.

Stoney Creek.
Fishing Creek No. 1.
Conedoguinet Creek.
Paxton Creek.
Yellows Breeches Creek.
Swatara Creek.
Conewago Creek.
Codorus Creek.
Conestoga Creek.
Pequea Creek.

Otter Creek.

Muddy Creek,
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Tributaries of Susquehanna River below West Branch—Continued.

Fishing Creek No. 2.
Broad Creek.
Conowingo Creek.
Octoraro Creek.
Deer Creek.

Tributaries of Susquehanna River above West Branch.

Otsego Lake.

Oak Creek, Schuyler Lake.
Cherry Valley Creek.
Schenevus Creek.
Charlotte River.

Otsego Creek.

Ouleout Creek.

Carrs Creek.

Unadilla River.{

Bennetts Creek.
Starucca Creek.
Salt Lick Creek.
Snake Creek.

Butternut Creek.
‘Wharton Creek.

Castle Creek.
Grenegantslet Creek.

: Canaswacta Creek.
Chenango River. Eastern branch Tioughnioga.
‘Western branch Tioughniogo.

Otselic River.

Tioughnioga River.

Choconut Creek.
Nanticoke Creek.
Apalachin Creek.

Cottalong Creek.
Owego Creek. {Eas + Creok.
‘Wappasening Creek.

Cayuta Creek.
Ten Mile Creek.

Twelve Mile Creek.

Five Mile Creek.

Carr Valley Creek.

Crosby Creek.

Purdy Creek.

Bennetts Creek.

Tuscorora Creek.
Mill Creek.

Tioga River.{Crooked Creek.
Cowanesque Creek.

Chemung River.
g Rive Canisteo River.

Hammond Creek.
Bucks Creek.

Sugar Creek.
Towanda Creek.
‘Wysox Creek.
‘Wyalusing Creek.
Tuscarora Creek.
Meshoppen Creek.
Mehoopany Creek.
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Tributaries of Susquehanna River above West Branch—Continued.

Tunkhannock Creek.
Buttermilk Creek.
Coray Creek.
Gardner Creek.
Abraham Creek.
Mill Creek.
Toby Creek.
Buttonwood Creek.
‘Warrior Creek.
Newport Creek.
Harvey Creek.
Hunlock Creek.
Shickshinny Creek.
Little Wapwallopen Creek.
Wapwallopen Creek.
Nescopec Creek.
Briar Creek,
Little Fishing Creek.
Fighing Creek.jGreen Creek.
Huntington Creek. -
Catawissa Creek.
Roaring Creek.
Mahoning Creek.

Tributaries of West Branch of Susquehanna River.

Anderson Creek.
Clearfield Creek.
Moshannon Creek.
Mosquito Creek.

Sinnemahoning Creek.iBennetts Brook.

{West Creek.
East Fork.

Kettle Creek.
Youngwomans Creek,
Spring Creek.
Bald Eagle Creek.iBeach Creek.
Fishing Creek.
Marsh Creek.
Pine Creek.iBabbs Creek.
Little Pine Creek.
Big Larrys Creek.
Lycoming Creek.
Loyalsock Creek.
Muncy Creek.
‘White Deer Hole Creek.
‘White Deer Creek.
Buffalo Creek.
Chillisquaque Creek.

The following table, compiled from Vol. XVI of the reports of the
Tenth Census and from the publications of the United States Geo-
logical Survey, shows the drainage area at different points on Sus-
quehanna River and its tributaries.
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Drainage areas of Susquehanna River and its tributaries.

Stream. | Tributary to— Point of measurement. DI;JaI.'i;:ge
8q.miles.
Susquehanna River __._ Chesapeake Bay ... ____ Outlet of Otsego a81
Lake.
Do | Ao ool Oak Creek ._..___.____ 97
Do . o . Below and including 212
Oak Creek.
Do. . oo ool Oneonta._.__....___. @686
Do. | do ... Below and including 718
Charlotte River.
Do | do . ... .. Unadilla River .____. a914
Do . do . ... Below and including | @1,480
‘ ’ Unadilla River.
Do oo do - ... . Nineveh. . ____.__.. 1,790
Do do ... Susquehanna_ __.____ 2,024
Do ... [ i s S Binghamton _______. «2,400
Do do ... _. Below and including | 8,980
Chenango River.
Do .|l do ... ... Chemung River ..... 4,940
Do do ... Below and including | @7,460
Chemung River.
Do ... | do . ... ... Wilkesbarre_.._______ a9,810
Do oo oodo oo Danville ____________ 11,070
Do . do ... Mouth of west branch | 211,140
Do. . do - ... Sunbury ____.__..__. «18,170
Dol do ... ... Harrisburg__________ @24, 030
Do | do ... ___. McCalls Ferry. . .. @26,770
Do .. ... do oL Mouth _._.._____ ... a27,400
Shamokin Creek._._____. Susquehanna River_ ___[.__._ do ... ... _ 165
Penn Creek ...__._ . . .| __ do ... do ... ___.___. 361
Middle Creek ____.__.__|.__._ Ao - e do ... ... .. 147
Mahanoy Creek _______.|. .. Ao | do ... ... 183
Mahantango Creek _____|.. .. do ... ... do .. ___..._____ 166
‘Wiconisco Creek - .___ .. |._. . do ... _|._... do ... ... 83
Clark Creek. ... __.. . __._ do oo oo do ... ... 47
Yellow Breeches Creek _|_____ Qo oo do .. __._..._. 247
Conedogwinit Creek..._| ____ do ... ... do ... ... . ..... 450
Swatara Creek .....____[.____ do - _|..... do ... _________. 536
Conewago Creek _______|.____ do ..o do ... ... 560
Shermans Creek__.__. I do ... |o... do ... ... 232
Pequea Creek ... ......|._.__ do .. . ... ... A0 oo 148

a Measured by United States Geological Survey.
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Drainage areas of Susquehanna River and its tributaries—Continued.

Steam.

Tributary to— Point of measurement,

Drainage
area.

Conestoga Creek . _____

Conowingo Creek ______
Octorara Creek___._____

Cherry Valley Creek__. .
Schenevus Creek ___.__.
Charlotte River ________
OtegoCreek.._...._____

Oaliout Creek

Canasawacta Creek ___._
Genegantslet Creek_ . ___
Tioughnioga River ____.

‘West Branch Tioughni-
oga River.

East Branch Tioughni-
oga River.

Otselic River___________
Starucca Creek . ... ____.
Owego Creek ... ___

Cayuta or Shepards
Creek.

Susquehanna River._. .

Canasawacta Creek._.

Tioughnioga River ..

Below and including
Tioughnioga River.

Cowanesque Creek ...
Canisteo River

e Measured by United States Geological Survey.

Sq. miles.
332
474

31
178
128
115
121
127
178
106
115
561
123

92

47
297

@730
a1,49%

e1,580
63

102
@428
@760
103

164

259.

5
391
148

2,110
2,520
1,830
433
76
545
120
288
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Drainage areas of Susquehanna River and its tributaries—Continued.

Steam.

Point of measurement.

Drainage
area.

Sugar Creek ... ......__.
Towanda Creek ... ____
Wysox Creek__.__..___.
Wyalusing Creek.______
Tunkhannock Creek.._.
Lackawanna Creek_ ...

Little Wapwallopen
Creek.

Big WapwallopenCreek.

Nescopec Creek ... ____ _

Catawissa Creek.__.____
Fishing Creek .. .___.___

West Branch Susque-
hanna River.

Do__ .. .
Clearfield Creek ___.____

Mosquito Creek ... __..
Sinnemahoning Creek _.

Trout Run _...__. .. _
Driftwood Branch._ ___.
First Fork _ .____._____

Kettle Creek ... .__._.

Bald Eagle Creek. . _. __
Beach Creek ._.__.____.
Fishing Creek.__._. e
Spring Creek..__. _____
Pine Creek_...__.__.___.

Big Larrys Creek .. ...

Lycoming Creek.... :__.| _._.
aMeasured by United States Geological Survey,

IRR 109—05 —2

Susquehanna River._ ...

Clearfield Creek . ...

Sinnemahoning Creek

________________ Williamsport

‘West Branch Susque-
hanna River.

Moshannon Creek .. _._. .

‘West Branch Susque-
hanna River.

West Branch Susque-
hanna River.

8q. miles.

177
220

90
204
409
323

38

68
145

«6, 540
«7,080
342

163
384
962

48
314
240
215

726
157
169
148
930

85
261
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Drainage areas of Susquehanna River and its tributaries—Continued.

Stream. Tributary to— Point of measurement. Dg::lgﬁge
Sq.miles.
Loyalsock Creek._._____. ‘West Branch Susque- | Mouth __.____._____. 494
hanna River.
Muncy Creek_ ... ... __..do ... . ... |..... do .. ... 185
‘White Deer Creek.._...|._...do ... .. ... __.___|.__... do ... ... 40
Chillisquaque Creek ___.' ___.do ... ... _..._..|..._. do .. 119
Juniata River ... ... .. _| Susquehanna River... | Junction of and in- 1,842
cluding its two
branches.
Do. .ol do ... ... e Newton Hamilton...| 2,270
Do ..o Lewistown dam ____. 2,550
Do. oo Qo Newport .__._.__..._. @ 3,480
Do . a0 Mouth ... ___.__.____ a 3,530
Raystown Branch .. ___. Juniata River Hopewell ____.______. 588
Do.. .. |...Q0 ... Mouth _.______._.... 909
Frankstown Branch .. _|__...do _.__.__.___.._.._. Holidaysburg . __ ... 129
Do. oo O Crooked dam ____ .. _. 249
Do o QoL Threemile dam______ 273
Do QO L ‘Williamsburg - ... ___ 279
Do .l _@o.._. . ... Muddam ... ______ 333
Do. . . |.. Qo ... ... Smokers dam________ 333
Do. . .o ... Donnellys dam ______ 342
Do. ... ... Q0. ... ... ... Willow dam __.._._. 347
Do_......... ... |....d0 .. ... ‘Water Street dam ___ 356
Do.. . oo f_..do ... Alexandria ... ______ 360
Do ... .d.___do___ . ... Little Juniata .. __... 374
Do |....Qo . . ... ... Pipers dam ... ... __. 750
Do . ..o ... ... Huntingdon dam _ ... 759
Do. . .. o feeQO o Mouth . ____________ 933
Standingstone Creek..._.| Frankstown Branch .__|_.... do ... ... 129
ShaversCreek_. ... ... __._do _______ ... ___ . |--.._ do ... _._. 45
Little Juniata River__._|____.do ...____ ... ._._. Tyrone (including 154
Bald Eagle Creek).
Do . ... |.do .. .. Barree ... ._...__._.. 325
Do. .. .. ... do._.. ... ... Mouth .____________. 37
Spruce Creek. ____ .. __..| Little Juniata River.__|_____ do ... . 94
Bald BEagle Creek ______|._...do ..._._..____..__|.___. do ... ... ... 54
Great Aughwick ... Juniata River . _______[..__. o ... 316
Kishacoquillas Creek - _|.____do ....___________.l.____ do ... 174
Jacks Creek . ..__.._____|.....do ... ... ___.i_____ do . ... 55
Tuscarora Creek. ... |.....do ... _____.___ __|..... do ... ... 252

aMeasured by United States Geological Survey.

.
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SUSQUEHANNA RIVER BELOW WEST BRANCH.

Susquehanna River is joined by the West Branch at Sunbury,
Northumberland County. Below this point the river drains an area
of 9,230 square miles. It flows nearly south, between Northumberland,
Dauphin, and Lancaster counties on the east and Snyder, Juniata,
Perry, Cumberland, and York counties on the west, passing then into
Maryland, where it flows between Cecil County on the east and Har-
ford County on the west, and empties into Chesapeake Bay at its
northern extremity.

Below the mouth of the West Branch the fall becomes more irregu-
lar than above, and there are rapids where the stream flows over a
rocky bottom. In the lower part of its course from Marietta to Havre
de Grace the river occupies a deep valley, varying in width from
a few hundred yards to more than 2 miles, and on either shore it
is for the most part bounded by rocky bluffs surmounted by a table-
land 100 to 500 feet above the stream. The channel is in many places
filled with small rocky islands, some of which are cultivated. Pls. I,
B, and VIII show typical views of this part of the river.

The fall of the main river is rapid. Its elevation at the mouth of
the West Branch is about 400 feet above mean sea level at Havre de
Grace. The distance between this point and Havre de Grace is about
125 miles, hence the mean slope of the main river is nearly 34 feet
per mile. The slope is, however, extremely variable, being over 5
feet per mile in the lower 40 miles and about 24 feet per mile in the
upper 40 miles. The change in slope takes place as the river passes
from the Allegheny Mountain and the Allegheny Valley regions to the
Piedmont Plateau region.

The tables on pages 207-210 give the elevation of the river and its
branches at various points, and Pls. XXVIIT and XXIX show their
profiles. .

This part of the river is described by Prof. H. D. Rogers as follows:®

Between Northumberland and the Kittatinny Valley the river leads us through
many striking scenes. It isstudded with many little islands, most of which are
covered with trees or bushes to the water’'s edge, and it is here a wide and majestic
river, flowing alternately for long reaches across highly cultivated belts of coun-
try and past the ends of steep and rugged mountains. Passing out from the
mountains it traverses a beautiful country in the Kittatinny Valley, dividing
Dauphin from Cumberland County. Quitting the limestone valley the river
next traverses the red-shale belt, between the villages of Highspire and Bain-
bridge, crossing a rather monotonous country, except at the Conewago Falls, or
rapids, where numerous hard trap dikes impede its course and cause it to rush in
wild tumult, by deep and dangerous sluices, for a long distance between black
and jutting reefs. At Chickies Ridge, 1 mile above Columbia, the river leaves
the smoother country and passes between a range of high and picturesque crags.
With two or three intermissions, caused by the softer limestone valleys which it
next crosses, it runs the whole way thence to the vicinity of Port Deposit, or
nearly to the Chesapeake Bay, between steep naked and half naked hillsides, rising

a Geol, Pennsylvania, p. 49.
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from 200 to 400 feet above its channel. In some parts of this long reach, as at
‘Washington Borough, the river is greatly dilated and is filled with rocky islands
and projecting reefs. In other localities its rugged banks approach, and the river
rushes with tremendous force, especially during freshets, through these deeper
gorges. The traveler, who finds only a rough and very toilsome path along its
eastern shore from Turkey Hill to Port Deposit, a distance of more than 30 miles,
will choose to descend it by its right bank along the towpath of the canal. He
will pass an almost unbroken succession of interesting rocky scenes, affording
much geological instruction, and he will witness many beautiful bits of river per-
spective, but he will find himself pent in all the way between the bold river hills.

The principal tributary below the West Branch is the Juniata, which
has its source in Bedford, Blair, and Somerset counties, Pa., at an ele-
vation of about 2,000 feet above sea level. The divide between its
waters and those of the Ohio attains in places a height of nearly 2,800
feet. The valley of the stream is narrow and the banks are generally
high. The stream has a number of both large and small tributaries.
Doctor Rogers describes the Juniata as follows:¢

This second great tributary of the Susquehanna has two chief upper divisions,
the Frankstown and the Raystown branches, both of which, like the main stream
below their junction, traverse much beautiful scenery. We will trace the Franks-
town Branch as that which is most accessible. After gathering its headwaters
from the eastern slope and the foothills of the Allegheny Mountains it begins to
assume the volume of a small river near Frankstown. Below this point it first
passes the cove of the Lock Mountain, a curious district of conical hills, in struc-
ture like the Muncy Hills of the West Branch. Its course is now by a wild and
rocky gorge through the Lock or Canoe Mountain into Canoe Valley. Winding
northeastward through this valley it next goes through Tusey Mountain into
Hartslog Valley by an interesting curving pass of the form of the letter S. The
mountain, which consists of two ridges, is trenched along its center for the pas-
sage of the river, and the western ridge is, moreover, breached at Water street by
a lateral notch, which gives passage to a small tributary stream and heightens
much the picturesqueness of the place, which is further enhanced by a great stone
glide covering the ends of the mountain. Crossing Hartslog Valley it next trav-
erses Warrior Ridge, passing by the Pulpit Rocks. Emerging from the Warrior
Ridge and deflecting more toward the east it crosses the Huntingdon Valley and
passes by the northernend or knob of Terrace Mountain or Slideling Hill, receiv-
ing first the Raystown Branch, which nearly doubles the volume of its waters,
Here, bending southward, it follows a picturesque gap through Store Ridge, and
turning more eastward it presently enters the deep cleft in Jacks Mountain called
¢ Jacks Narrows,”” upon the western side of which the mountain is covered with
a great stone slide or field of naked angular blocks of sandstone, which imparts a
most desolate aspect to the pass, especially when the forest is not in leaf.

On emerging from Jacks Narrows the river crosses a succession of open valleys
divided by narrow ridges until it meets the base of Blue Ridge in Sugar Valley.
There it makes a great loop, turning in an oxbow backward till it reaches Newton
Hamilton, where it flows with many large sinuosities longitudinally through the
Juniata or Lewistown Valley to the deep synclinal ravine called the ‘‘ Long Nar-
rows,” formed by the near approach of the Blue and Shade mountains. The
Long Narrows of the Juniata is a narrow trough between mountain ridges, deeply
trenched on their flanks and thickly clothed with timber on their lower slopes and

a Geol. Pennsylvania, p. 50.
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at their base, and overspread nearer their summits with extensive sloping sheets
of dark-gray angular blocks. The passis 7 miles long and is one of the wildest and
most impressive within the mountains. At the eastern end of the Long Narrows
the river turns southeastward and winds between hills and valleys across the
country to the base of the Tuscarora Mountain, passing Mifflintown, Mexico, and
other villages. Below New Mexico it sweeps the base of the Tuscarora Mountain
for several miles, until it turns abruptly across its eastern end a mile northwest of
Millerstown. Below Millerstown the river crosses the Wildcat and Buffalo val-
leys, washing the end of the Buffalo Mountain. Pursuing its course, the Juniata,
after making two or three bends, flows through a belt of hills called the ‘* Half-
Fall Mountain,”” where, as at nearly all its passes through the larger sandstone
ridges, it is impeded by ledges of hard strata and thrown into ripples or rapids.
From the Half-Fall Rapids it flows between steep but low cliffs and hills for about
4 miles farther, to its entrance into the main Susquehanna at Duncans Island,
having followed a winding course entirely across the central zone of the Appa-
lachian chain through a distance of nearly 200 miles.

SUSQUEHANNA RIVER ABOVE WEST BRANCH.

This portion of the stream and its tributaries drain an area of about
11,140 square miles, of which 6,080 are in New York and 5,060 in
Pennsylvania. It rises in Otsego Lake, in Otsego County, N. Y.,
which is about 74 miles long and 14 miles wide, and has an
elevation of about 1,193 feet above sea level. It flows in a south-
westerly direction through Otsego, Chenango, and Broome counties,
N. Y., into Susquehanna County, Pa. It then flows in a westerly-
northwesterly direction through this county and again enters New
York and takes a westerly course through Broome and Tioga coun-
ties to near the western boundary of Tioga County, where it turns
south and enters Pennsylvania. Beforeleaving New York its volume
is rapidly swelled by many large tributaries. After entering Pennsyl-
vania the second time it flows through Bradford, Wyoming, Luzerne,
Columbia, Montour, and Northumberland counties to its junction with
the West Branch, above Sunbury.

This portion of the drainage basin is varied in character. In New
York it is a rolling and sometimes rather broken country, forming the
plateau bounding the mountain region on the north. Thestream has
a very uniform declivity in this part of its course and offers compara-
tively little power. Its bed is gravel or sand, with an occasional
rocky ledge. Its banks are moderately high, shelving, and are sub-
ject to overflow only in extreme freshets.

After it enters Pennsylvania it flows through the mountain regions,
and its course is in many places tortuous as it winds along the paral-
lel ranges of hills. In general, however, its fall is gradual, its bed
being composed mostly of drift materials—gravel, sand, and bowl-
ders. The banks, as in New York, are generally high and are seldom
overflowed, although the river has an extreme rise of as much as 30
feet.

In this portion of the drainage area islocated the great Lackawanna
and Wyoming coal basin, and J. H. Dager reported upon this, in sub-
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stance, as follows: ¢ This basin extends from Nanticoke on the south-
west, where the river emerges from the Coal Measures, to Carbondale
on the northeast. It is about 50 miles in length and averages 34 miles
in width. It is snrrounded by the Allegheny Mountains, which are
composed of the Catgkill formation and rocks of the Carboniferous
system.

In this vicinity there are several workable seams of coal, ranging
from 3 to 14 feet in thickness and at depths varying from nothing to
800 feet. These seams are from 10 to 200 feet apart vertically, and
are underlain by sandstone and fire clay.

From the outcrop of the Coal Measures just above Pittston to the
New York State line the country is traversed by long, narrow, parallel
ranges of mountains whose axes are nearly at right angles to the gen-
eral direction of the river. At bends on the convex side there rise
from the shore abrupt cliffs from 200 to 400 feet in height, opposite
which, with one or two exceptions, are gently sloping cultivated lands.

Professor Rogers refers to this portion of the river as follows:?

That portion of the Susquehanna River which flows near the northern boundary
of the State passes from its sharp elbow, called the ‘‘ Great Bend,”’ to the mouth
of its affluent, the Chemunz River, through a charming, broad valley, bounded
by soft slopes terminating in wide. table-shaped hills. It is a fertile and very
beautiful district, and with its westward extension, the plain of the Chemung
River, is rapidly becoming one of the most attractive agricultural districts of
New York. From the mouth of the Chemung River to Pittston, where the river
suddenly turns at a right angle on entering the Wyoming coal field, it flows, with
many bendings, along a deep and picturesque valley, almost identical in its fea-
tures with that o” the corresponding stretch of the Delaware, the main difference
being that the bed of the valley is wider and the hillsides confining it less moun-
tainous. From the mouth of the Lackawanna. at Pittston, where it enters, to
Nanticoke, where it leaves the beautiful Wyoming Valley, the scenery along the
river is wholly different. It flows through a broad and almost perfectly level,
smooth plain—the Wyoming and Kingston flats—composed of a deep bed of dilu-
vium or drift. On either side of this plain rise the rolling hills of the coal basin,
and behind these the long, gentle slopes of the high mountain barriers, which
frame in the whole scene. At Nanticoke the river turns abruptly northward out
of the coal basin, through its steep barrier, by a highly picturesque pass, and then
sweeps again as suddenly westward to run for several miles in a closely confined
trench b:tween the outer and the inner ridges of the basin. It does not, however,
run round the western end of this. but at the ravine of the Shickshinny turns
suddenly southward and cuts across its point, leaving a high, isolated hill of the
coal strata on its western or right-hand side. Disengaging itself by a fine pass
from the southern barrier of the coal basin, it passes out into an open valley and
makes another rectangular bend, to run once more toward the west, parallel with
the Nescopeck Mountain, which it follows to the neighborhood of Catawissa.
Beyond this point it maintains its general course westward, somewhat south,
parallel with the southern base of Montour Ridge, all the way to Northumber-
land, where it is joined by its great tributary, the West Branch. In some portions
of this long reach of the river the scenery adjoining it is uncommonly rich and
pleasing. A remarkably fine view up the river is presented from the hills on its
west bank, a little below the mouth of Fishing Creek.

a Ann. Rept. Chief of Engineers, U. 8. Army, 1884, pt. 1, p. 878.  ©Geol. Pennsylvania, p. 48.
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WEST BRANCH OF SUSQUEHANNA RIVER.

The drainage basin of the West Branch has an érea of approxi-
mately 7,030 square miles, all of which is in Pennsylvania. The
West Branch has its sources in the mountains of Cambria County at
an elevation of not less than 2,000 feet above seailevél. It flows first
in a northward direction, receiving some tributaries from Indiana
County on the west, into Clearfield County. Gradually bending to
the right, it flows northeast between Center and Clinton counties,
east through Clinton and Lycoming counties, and south between
Union and Northumberland to join the main stream above Sun-
bury, Pa.

The watershed of this stream occupies the high table-lands of the
north-central part of Pennsylvania. The crest of the watershed has
an elevation of from 500 to 1,200 feet above sea level in the viein-
ity of the junction of the West Branch and the main stream, in-
creasing to about 2,200 feet at its southwestern pairt; thence along
its western side it maintains this latter elevation to its northern line,
where, in the northern part of the Pine Creek basin, it attains an
elevation of over 2,600 feet. Along the remainder of the northern
crest the height quickly falls to about 1,200 feet, but rises again td
about 2,000 feet along the eastern crest of the d1V1de The highest
points in the State are along the crest of this watershed.

As far up as Queens Run the fall of this branch is comparatively
small, while above that point, in the mountain region, it is muech
greater. Furthermore, the banks of both the stream and its tribu-
taries above Queens Run are generally high, and there are few low
grounds subject to overflow. Below Queens Run the river traverses
a wide, fertile valley, without, however, overflowing its banks to any
considerable extent. The bed of the river is generally gravel and
sand, with a rocky ledge at places. In former years this portion of
the drainage was largely used by lumbermen for floating logs. On
most of the streams splash dams were built, sometimes flooding con-
siderable areas, and serving to hold the logs which were sent down
until a sufficient number were collected. The gates in the dam were
then raised, letting the water out suddenly, so that the logs were car-
ried down on the swell or wave to the next dam or to the main river,
where the natural current would be sufficient to carry them along.
As the forest areas are now largely cut off, but very little logging is
done either on this or other portions of the river.

Professor Rogers describes this branch of the river as follows: ¢

The upper part of the West Branch of the Susquehanna, and also its tributa-
ries, the Sinnemahoning, Kettle Creek, Pine Creek, etc., draining the high platean
northwest of the Allegheny Mountains, flow through deep trenches in the hori-
zontal strata, very analogous in their features to those which give passage to the
Delaware and the Main or North Susquehanna, in the northeastern part of the
State. From the mouth of the Sinnemahoning out into the Bald Eagle Valley,

aGenl. Pennsylvania, p. 49.
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the river hills are very high and steep, and admit extremely narrow strips of
ground between their feet and the river, except near the openings of the lateral
streams. The trough through which the lower half of Pine Creek flows is equally
profound. Entering the valley between the Allegheny Mountains and the Bald
Eagle ridge, the river pursues a beautiful winding course the whole way from
Lockhaven to the neighborhood of Muncy, alternately sweeping toward the
middle of the cultivated valley and back again, close in to the base of the steep
and wood-covered ridge. Near Muncy it turns with a broad majestic curve
round the end of the Bald Eagle Mountains, and in a few miles deflects from a
southwest to a west course, through a highly fertile, richly cultivated open
country, till it strikes the base of the Blue Hill, or range of red sandstone cliffs
above Northumberland. Southwest of Muncy the river crosses a singular belt
of deeply eroded country, full of conical hills.

NAVIGATION.

Information in regard to navigation along Susquehanna River and
its tributaries is now only of historical interest. The official records of
Pennsylvania and other papers published during the early part of the
century show that from the first settlement- Susquehanna River and
its tributaries were regarded as a possible means of navigation.

In this relation the following quotation from Dager’s report is of
interest:®

General Sullivan, to punish the Six Nations. late in August, 1779, organized a
force of 3,000 men and moved north from Wyoming, the artillery and stores
being drawn up the North Branch in 150 boats. At Tioga he was joined by Gen-
eral Clinton with 1,000 New York troops. The latter had marched from Albany
to Otsego Lake, where, finding the water too low to flo .t his bateaux, he built a
dam across the stream, by which the lake was raised several feet, and when the
dam was cut away the discharge wave floated his boats down to Tioga.

The Indians fled in dismay at the s’ght of a flood in the midst of the summer
drought, believing it a signal of the displeasure of the Great Spirit. From this
might be inferred that Otsego Lake could be made a reservoir to pay tribute to
the river when there was an insufficient flow.

On March 9, 1777, an act was passed declaring Susquehanna River
a public highway as far down as Wrights Ferry, and later on, March
31, 1785, the whole river through Pennsylvania was declared a public
highway. An appropriation of £6,290 was made as early as April 11,
1791, for the improvement of the navigation of Susquehanna River.
Other appropriations were made from time to time and active canals
were maintained from Havre de Grace to the New York State line,
on the West Branch from Northumberland to Lock Haven, and on
the Juniata from Juniata Junction to Holidaysburg. ‘

Between 1800 and 1830 several plans were proposed for conneecting
Susquehanna River with the Great Lakes and with Mississippi River.
Nothing, however, came of any of these projects, and with the com-
ing of the railroads the canals were gradually abandoned, being in
most cases bought by the railroad companies. The North Branch
extension, from the New York State line to Pittston, was abandoned in
1868 or 1869. The canal from Pittston down was used more or less

a Ann. Rept. Chief of Engineers, U. 8 Army. 1884, pt. 1, p. 876.
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until the fall of 1874, but the high floods of the spring of 1875 caused
so much damage that no boats were run after that date above Wilkes-
barre. The Lickawanna Canal served as a feeder for the Wilkes-
barre Braneh until the spring of 1882, when it was abandoned to the
Nanticoke dam. The canals below Sunbury were abandoned about

1890. ‘
MEASUREMENTS OF FLOW.

The records of the measurements of flow in the Susquehanna drain-
age have been divided into two classes: First, those at regular sta-
tions, where systematic observations have been eai’ried on over a
series of years; second, those at miscellaneous stations, which consist
of short or broken series of observations. There have been nine reg-
ular stations maintained, as given in the following lii‘st:

Gaging stations in the Susquehanna drainage basin.

Stream. Location. Date established. 1‘ . Established by—
A _| Susquehanna__| Binghamton, N. Y.___| Aug. 1,1901 | United States Geo-
 logical Survey.

B_.! Chenango ____j.._._ do . e do. . __.. ' Do.

C _| Susquehanna.. Wﬂkesbarre Pa ...... Mar. 30,1899 Do.

D..___. do __....._| Danville,Pa .________. Mar. 25,1899 Do.

E .| West Branch._| Williamsport, Pa ____. Mar. 4,1895 | City engineer.

F_..... do ........ Allenwood,Pa .....__. Mar. 25,1899 | United States Geo-
logical Survey.

G| Juniata ..____..| Newport,Pa ... .. _. Mar. 21,1899 | Do.

H .| Susquehanna._| Harrisburg, Pa_______. Mar. 21,1890 ;Water board.

) I do _...__.. McCalls Ferry,Pa...___ May 17,1902 | Cary T. Hutchin-
son.

The locations of these stations are shown on ﬁg 1 (p. 11) by the
letters in column 1 of the above table.
Misecellaneous records have been collected at the followmo' points:
Chemung River at Chemung, N. Y.

Tioughnioga River at Chenango Forks, N. Y.

Cayuta Creek at Waverly, N. Y.

Chenango River at Oxford, N. Y.
Eaton and Madison creeks.

Diversions from Chenango River drainage.

The following pages give the data which have been collected at

both regular and miscellaneous stations, also the results of the com-

putations based upon these data.

SUSQUEHANNA RIVER AT BINGHAMTON N. Y.

This gaging station was established by R. E. ﬁorton July 31, 1901.
The gage is located on the upstream side of the left span of the

‘Washington street bridge.
the corner of the left abutment on the upstream side.

The bench mark is a chiseled draft on

Its elevation
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is 23.71 feet above gage datum. This bridge is located about 800 feet
upstream from the junction of Chenango and Susquehanna rivers.
A rift extends diagonally across the stream underneath the bridge.
The gage is above a stretch of smooth water extending from the crest
of the rift to the dam 2,800 feet upstream, and the gage readings are
not affected by backwater from Chenango River at ordinary stages.
On account of unfavorable conditions of Washington Street Bridge
discharge measurements are made at Exchange Street Bridge, which
is 1,900 feet upstream. At this place the chanunel is about 300 feet
wide at low water and about 450 feet wide at high water, and is straight

Feet
8

7

Lo

Gage hefght

1

®Measurements made in|1901

- i v 11902
M n |92
1 |
o [=) [=) [=) (=]
g g g 8 8 g g g
o < o o o § b e

Discharge in second-feet
F16. 2.—Rating curve for Susquehanna River at Binghamton, N. Y.

for about 500 feet above and below the bridge. The bed is naturally
gravel and small stones. Formerly a wooden footbridge was located
at this point, and the channel was divided into three parts by two
piers. Large stones were piled around the piers. At present a steel
bridge occupies this site, and there is but one pier, above which are
two rows of short piles and a quantity of small stones. The upper
parts of the old piers have been removed, but the stone filling around
them remains, leaving the river bed irregular and rough.

The velocity is good at low water and swift at high water. The
lowest observed mean velocity is 0.72 foot per second.
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Within the time for which this record has been kept, the gage
height has ranged between 1.84 and 19.22 feet, and the estimated
discharge between 400 and 60,300 cubic feet per second.

The gage is read twice daily by E. F. Weeks.

Discharge measurements of Susquehanna River at Binghamton, N. Y., 1901-4.

Mean (

Gage

|

Date. Hydrographer. | Area. | o) ot | heigght | Discharge.
‘ 1

1901. S%zz?e fgngzb’deT Feet. | Second-feet.
July 3. . E. C. Murphy .{ 891 1.06 2.12 947
July 10 o do ... 1,020 | 1.40 2.35 1,495
July 80 do ... 847 .72 1.99 608
August20____ . . ... do ... ... 909 1.04 2.05 942
August 20 ... A0 e 923 1.03| 2.06 952
Aungust 1 ... ... ... do __.._.... 1,989 3.65 4.60 7,244
August 22 ______ ... ... do ... ... 1,439 2.61 3.19 3,752
August 22 ____ . ... do _....... 1,824 2.25 2.90 2,983
August 23__.._.___ [P do ......_. 1,189 1.83 2.60 2,176

1902.
July . ... . ... E. C. Murphy -| 1,790 3.26 4.08 5,839
July 4. .. do _....__. 1,71% 3.28, 8.9 5,230
July 14 .. [ J— 1,320 2.82 2.96 3,064
Auvugust 8. . .. ... do __...._. 2,187 3.95 5.08 8,633
August 4. ... ... ______|.__.. do ____.___ 1,952 3.58 | 4.59 6,902
August 15| do ... ... 1,140 | 1.85 | 2.61 2,105
August 16______ ... _|.____ do ..._.... 1,103 1.74 2.50 1,920

1908.
April 7 .. E. C. Murphy .; 1,773 3.3b 4.18 5,946
May15. .. ... do ...._._.. 794 .96 2.05 763
May 19 ... do -....... 746 .86 1.96 640
Junel8 ______...__ . . . C. C. Covert.._| 2,298 3.80 5.25 8,726
August 22 ... ... i.____ do -...._.. 1,241 2.07 2.65 2,572
September 8. __. . _____. ____ .do ... ... 544 1.81 2.00 948
October 1 ... ... ... H. H. Halsey..| 889 1.08 2.14 962
October 11 ____ ___._....__ | C. C.Covert___| 6,446 T.71 ] 16.32 49,707
October 18 _______._..... . |._... do ... 2,944 4.94 6.35 14,566

1904.
March® .. . ... . C. C. Covert .| 3,975 3.58 [a11.24 14,254
March 12 . .. .. ... .. __j....- do _......_. 2,846 2.60 | 27.90 7,400
April 8__ . . . R. E. Horton. .| 2,524 4.50 6.94 11,118
July 18 ... ... . C. C.Covert ._| 1736 1.07 2.04 786
September 10__.__._.__._ __ |----- do ___.._.. 825 1.29 2.13 1,061

»
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1901-1904.

Mean daily gage height, in feet, of Susquehanna River at Binghamton, N. Y

FFIRTIVIIRDY (FYTNSISBLERANE23E

ERSaRERERERRBEERRERERSBRRBELEER

BEERAS SRR SR ARRN RN S SRR

2222233230888 0 ANARAATSg8IE

R OUAA GG G Y+ O i O =4 B O G

ERERREBEEERENRRGERR3LRERRBRERRS

mESsESsIIL@sIsLRmERAAR8223S (B2 |

tedod

BRRBREBIERAIKRTAZLLLIR LS EIRBASE |

PR R R RS RRIIRRIIR R BRSERRRERRR

IRRERE SRR RRRBBRRRRKIRRS

191

SRR EEIRSBEEIBRRBBBRERSADESEESH
MBS F S F i S ISR S DS

BERBERBERREEERESRRRBLTERBLERRR |

RREBEEERILRRR[RRVARSRBBIIBBRTSS

R R R L IV PN R R PR e S I P

QeI RR S H AR 1= R D Yo O
BN BRI AR I C R LT RN CRITRIRRR
18 S i= 03 S 61818181518 0 ol S 00 i e S 4618916556816 185 < i g

BIRNEERTIARIINZARIARR2ANIRIIS

Jan. |Feb.| Mar. | Apr.| May.|June.| July. | Aug. |Sept.| Oct. | Nov.| Dec.

RAENRVUSRSAVLELAIINIIIBRSABREERS

Day.

1902.

AERNESRERRH




29

S2RBVLABERQBBSATERISE/ERE2NREER VSR LLSIBRRZRRRSRSIVRIBIRISSZER

1901-1904—Continued.

FVL-VIIBRBBTERBBBIELRBEARKIEEER  ERUBRBUICRISRBRRBRSIRISARSERER
BRSNS B S DiE F A BB eSS

ESBEREIIR RS SHEIARSEINIRRIERES | !
BRBBREHS AS O S £ G OB G A Fed | |

5 7]
M slciaininininiciciciciaicidrdaiaaid S HFFddcdedoded ol ol adad o o o o o o G o3 O 2 o o o o o o o 62 o 0 03 0 oF T =D 8
3
i , —| ®
g BERSSOEEELIEVBVIALITVRERABVVELLR | SSUBIIUISLLLLLBLLLRBIBNBRVIRRR | | o
z dedoictaiciraiciaiaicinaiaichid B rdaioiaiad | Hdateiaiciaiciciaicicinicicicicicicicicicdeimdodcdodaiaiad W
N 3
© SISRRNLEIBISITIVEIBTRRIVEULLIE  I8IIKY SBIVVIRILVLILAIIRIBIR | 2
e} azazzzzzimmm&5i£&11&&££&&&&&&3& FradaadaddaaidWelmaldaiad g ie O FHHedededed %
2| BuR2 |l iSsBseRnaERVRANRNRLESSSs | SARKINBANRULEISSVRILRIIBIARNRES | | £
3} &&&&"""222222&2&1&22&2222&22&2n caiciciaiciaiaiaiciciciaicisdeiciciai alai daiaicd o cdaiadad ? m
N T g
S BABKITNSIVRR2BBLRIRNLESRLSTHRBE  IVIRIVINIRRLIVSRYLARNSVBIBVBE 1288 | 2
< &22&2&&&zaz&z&a&zz%&&zza&&&&MM& cintainaindaidadcddRdaNadNacddHdaial adcied g
! =]
= -
| RSREISSAKSNISSOSSISLNRRLIRBRTS  IFuTssrzIxLaaseaLnc8geRIWI8ARANS | O
M N aaaNadcacdacaaiciaiciaicicicin H i oot dircalaiaiaiaiciciair el ot o3 A o rad i al el el i ad ad o g
- n T o)
2 BEEIBITLTTTERISLRIR/BELLTETLSY | EIREVIIBERILLRL9RRRE|ONB8IRRIL | | §
M e e e e e S i el aicici B S wed e il ! cotaiciaicinidimd B aiaicidaicicicicd ool ke ! "B
O =3
Z | BRESR[S29ILBLBLISSS9RLLEREERR5E SRRBERERLISLEIZNVSLVRLEIVUILRRY | 57
= Al oI o o O O O3 OF O 02 0F O 03 03 O OF G OF O i 1t 1 14 11 1ot 1 v 7 1k v BBl raRaadaaaasmsasraacdolacicdaiaiod M%
B T T ' Pt
E | 820838-S8SResRssRERSSRRssERRSs | 28 BREARNINIBHETIAIELELENORENRS | | €8
< S FFF S F A Hddddcdaioinicdoiaioiniaiod ¢ e I CFC SO LLS S dH A A dddidedodedododdsd | oF
5
=
8
=

Jan.

RRIBTRRRERIRETRBYSRBZRILHVBERIRS

FLOW OF SUSQUEHANNA AT BINGHAMTON.

Mean daily gage height, in feet, of Susquehanna River at Binghamton, N. Y.,

Day.
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January 6 river frozen nearl

bHeavy anchor ice. River frozen over

Ice gor

e causes backwater March 4-15.
¢ Current of stream very sluggish.

1904,

O

a Anchor ice.
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Rating table for Susquehanna River af Binghamton, N. Y., for 1901 to 1904,

inclusive.
h(gizﬁ. Discharge. h(g{’é . | Discharge. h%ia;'; e‘L Discharge. ‘ h(gfaé,r %. Discharge.
Feet. |Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.
1.75 210 } 3.9 5,265 7.2 15, 260 1 11.6 30, 860
1.8 315 | 4.0 5,510 7.4 15,920 | 11.8 31,580
L1.9 525 4.1 5,770 7.6 16, 590 12.0 32,300
2.0 740 1.2 6,030 7.8 17,270 12.2 33, 020
2.1 260 || 4.3 6, 300 8.0 17,950 12.4 33,740
2.2 1,180 § 4.4 | 6,570 || 82 | 18,650 | 12.6 | 84,470
| 2.8 1,400 1.5 6, 845 8.4 19, 850 12.8 35,210
2.4 1,625 4.6 7,125 8.6 20, 060 13.0 35, 950
1 2.5 1,855 4.7 7,405 8.8 20, 780 13.5 37,820
2.6 2,085 4.8 7,690 9.0 21,500 14.0 39,720
2.7 2,315 4.9 7,980 | 9.2 22,220 14.5 41,650
2.8 2, 545 5.0 8, 280 9.4 22,940 15.0 43, 600
2.9 2,785 5.2 8, 880 9.6 23, 660 15.5 45,550
3.0 3,025 5.4 9,495 9.8 24, 380 16.0 47,500
3.1 3,265 5.6 | 10,120 | 10.0 | 25,100 || 16.5 | 49,500
3.2 3,505 5.8 10, 760 10.2 25,820 17.0 51, 500
3.3 3,755 6.0 11, 400 10.4 26, 540 17.5 53, 500
3.4 . 4,005 6.2 12,040 10.6 27, 260 18.0 55, 500
3.5 4,255 6.4 12, 680 10.8 27,980 18.5 57, 500
3.6 4,505 I 6.8 13,3820 11.0 28,700 19.0 59, 500
3.7 4,755 6.8 13, 960 11.2 29, 420 19.5 61, 500
3.8 5,005 7.0 14, 600 11.4 80, 140 20.0 63, 500

Mean daily discharge, in second-feet, of Susquehanna River at Binghamion,
N. Y., 1901-1904.

I
Day. Jan. | Feb. ‘, Mar. | Apr. | May. |June.| July. | Aug. | Sept. | Oct. | Nov. | Dec
| .
| |
1901.
1o, ‘ ! 1 1,18 | 850 | 1,86
2. 1, 1,180 784 , 855
3. 546 (1, 1,070 609 , 200
4. 41| 1, 1,000 | 609 | 1,970
5. 44] | 1, 1,070 652 | 2
6. 41| 1, 850 609
7. 441 850 609
8.. 546 718 609
|+ J5S RSN ORI NI PSR PRI R, 546 850 b67 s
10
1. 609 784 567 s
g R 609 652
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Mean daily discharge, in second-feet, of Susquehanna River at Binghamton,
Day.
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[No. 109.

Mean daily discharge, in second-feet, of Susquehanna River at Binghamton,
N. Y., 1901-1904—Continued.
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Estimated monthly discharge of Susquehanna River at Binghamton, N. Y.,

1901-1904.
[Drainage area, 2,400 square miles.]
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Estimated monthly discharge f)f Susquehanna River at Binghamton, N, Y.,
1901-1904—Continued.

Discharge in second-feet. ’| ) Run-off.
|
Honh: Maximum. | Minimum. | Mean. ‘ Secon.d]-l{:};}et I;ggfllési.n
milie.

1902.
October ... ... ... 19, 000 1,740 | 4,197 1.75 2.02
November_... ... ............ 7,125 1,740 | 2,734 1.14 | 1.27
December .. ___ ____.__.____. 27,260 2,246 | 7,461 3.11 3.59
- Theyear. ... .. .._...| 60,300 630 | 5,217 2.18 | 29.82

1903,
Januwary . .. . ... _____.. ... 25820 3,755 | 9,860 3.90 4.50
February ... ... . -l 23,660 2,905 | 9,248 3.85 4.01
March ... | 85,580 6,845 | 17,275 7.19 8.29
April ... __ R * 18, 480 1,510 | 3,344 2.23 2.49
May . e 1,408 420 821 .34 .39
June. ... .. L 9,340 252 | 2,680 1.12 1.25
July ... .. I 7,265 850 1,914 .80 .92
Auvuguast .. ... ... 27,260 1,290 ' 4,418 1.84 2.12
September ... ____ .. _____. 13,160 894 | 2,654 1.11 1.24
October ...... ... . ... 48, 900 894 | 10,108 4.21 4.85
November. . ... ... . .__ 14, 280 1,901 | 3,890 1.62 1.81
December .. ... ... 9,495 1.400 | 3,556 1.48 1.7
The year . ... ... __ | 48,900 252 | 5,930 2.47 | 33.58

1904.
Januwary . ... ... ... 18,895 2,361 | 5,794 2.41 2.78
February ... ... .___ ... 32,012 3,385 | 10,530 4.39 4.73
March . ... ... 47,110 3,730 | 14,010 5.84 6.78
April ... ... 21,500 | 4,930 | 10,650 4.44 4.95
May .. ‘ 8,430 ‘ 1,582 | 3, 0§8 1.29 1.49
June e . 6,165 718 | 1,769 .787 .822
July oo 3,313 | 567 | 1,027 498 | 493
Augusb ... .. . 6,985 1,136 2,396 .998 | 1.151
September ... __. L 4305 1,000 1,850 770 .859
October ... .. _ . _ . 16,250 1,625 | 5,016 2.09 | 2.4
November ... ... ... __. ' 4,805 2,200 | 2,881 1.20 ' 1.84
December .. ... ... ___. . 23,660 1,625 | 4,22 L76 2,08
The year .. ............. 47,110 567 | 5,270 2.20 \ 29.78

IRR 109—05——3
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CHENANGO RIVER AT BINGHAMTON, N. Y.

This station was established by R. E. Horton July 31, 1901. The
gage is located on the upstream side of the first span from the right
bank of Court Street Bridge, Binghamton. It is a boxed wire gage
secured to the vertical supports of the hand railing. The bench mark
is a circular chisel draft on the upstream corner of the bridge seat on
the left abutment. Its elevation is 34.02 feet above gage datum.
Court Street Bridge stands squarely across the stream, which has a
nearly horizontal bed of gravel and small cobblestones, affording a
smooth, uniform current for gaging. The channel is obstructed by
three masonry piers supporting the four spans of the bridge, 79 feet
clear width each, the bridge having a total length of 337 feet between
abutments. The bridge is situated 2,500 feet above the confluence of
Chenango and Susquehanna rivers. A small rift below the bridge
cuts off backwater from the Susquehanna at ordinary stages of the
rivers. For periods during freshets or at times when there is an
abnormal rise on one stream, accompanied by a similar rise in the
other stream, either the Chenango or Susquehanna River record at
Binghamton may be affected by backwater, indicating a too great
discharge. For freshets of congiderable duration the flow of the two
" streams will be more nearly equalized. Gage readings on Chenango
River, as well as those on Susquehanna River at Binghamton, are
taken by E. F. Weeks. In estimating run-off of Chenango River the
area directly tributary to storage reservoirs from which diversion is
made to supply Erie Canal has been deducted from the total area
naturally tributary to Chenango River. :

In estimating the run-off of Chenango River the area directly tribu-
tary to storage reservoirs, from which diversion is made to supply Erie
Canal, has been deducted from the total area naturally tributary to

Chenango River, as follows:
Square miles.

Natural tributary area@______ oo 1,580
Diversion area, 6 reservoirs at head of Chenango River, whose overflow
is turned into Erie Canal through Oriskany Creek._.___. .. ._.______ 30
Diversion area. De Ruyter reservoir, at head of Tioughnioga River; out-
flow turned into Erie Canal through Limestone Creek._ ... ... ...____. 18 8
Net area used for Chenango basin_ ... ... . ... .. . __ 1,582

Above estimate of diversion area is approximate. No allowance
for direet inflow to feeder chanmels from additional areas nor fo.
waste into original stream. Gross area, from which more or less run-
off is diverted, is about 105 square miles.

aFrom Bien's Atlas of New York State. Areas tributary to reservoirs are from New York
Barge Canal Report, 1900.
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Discharge measurements of Chenangb River at Binghamton, N. Y., 1901-1904.

Date. Hydrographer. Area. Vg{[(%’igy. hgiz ‘%' Discharge.
1901, 8 :e%.re I;'Sceggg.r Feet, | Second-feet.
July 2 . E.C. Murphy. 689 1.28 | 5.64 848
July 8. |l do 764 1.46 5.78 1,119
July 9. e do . .____. 617 1.53 5.71 942
July29. ... | do....... 602 61| 521 405
Do do . _____. 469 | .90 5.21 425
August19 . __. . _____|..._. do ..__. 547 1.04 5.48 566
Do. . oo |l do ____.__ 681 .85 5.49 577
October 19 _._______. . _____. do ______. 646 1.53 5.81 987
Do . do .____._. ki) 1.20 5.82 927
1902.
March 7. ... ... _____ ___. E.C. Murphy.| 1,384 3.04 8.15 4,201
March 28 ... ... .| do_ ... 1,480 . 2.94| 8.21 4,877
March29_ . . . __ .. _____.|.._. do .. _____ 1,590 ' 8.27 8.75 5,205
June 6o .. R.E.Horton . 95 2.52  7.00| 2,407
July 1. . E.C.Murphy., 1.534. 3,14  8.49 4,815
July3 ... do_ . .__.| 1,155 2,33 7.24 2,688
July 165 .. | do ._.____ 995 2.13 | - 6.64 2,098
August3 . ... do....._.l 1,715 1 3.12 9.16 5,543
August 14 ... .| do. ... e L83 6.3 1,605
August 15 _____. ...do . _____. 841 1.48 6.20 1,341
September 3____.____._____. C.C. Covert .. 675 .80 5.56 546
1903.
April 6. .. .. ___. E.C.Murphy 1,359 2.7 7.72 3,695
May 15| do .. b 646 .83 | 5.49 538
June13 .. _____._____ C.C.Covert E 1,490 1.93 8.06 2,877
Angust 19 . ____ J.C.Hoyt ,j 621 .97 5.62 601
August 21 ... _________.___. C.C.Covert _.| 1,006 2.23 6.72 2,243
October1 ... ... __ H.H.Halsey .| 650 | 1.09] 5.5 709
October 10 . ____________._ .| C.C.Covert ..} 5,411 5.28 | 19.81 28,300
1904, J
March 8. ____._ . ___...__. C.C.Covert .. 8,702 3.45 | v 14.90 9,104
April 8. . R.E.Horton ‘ 2,459  5.42 | 10.86 11,632
July 12, ... __ C.C.Covert .| 595 .87 | 5.42 516
September 10_ ._____________ e do .. . 467 ‘ 1.15 5.55 539
November 22. .__.___._____. H. R. Beebe. J 1,022 2.45| 6.86 2,505
|

a2 Rough measurement.

bBackwater, caused by ice jam.
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Mean daily gage height, in feet, of Chenango River at Binghamton, N. Y.,
1901-1904.
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Mean daily gage height, in feet, of Chenango River at Binghamton, N. Y.,

1901-1904—Continued.
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Rating table for Chenango River at Binghamiton, N. Y., for 1901 to 1904, inclusive.

‘Remarks: Tangent at 19.5 feet.

Gage | piceha Gage ; Gage i | Gage l
height. rge. | pheight. Discharge. ‘ height. Discharge. height. Discharge.
Feet. |Second-feet.|| Feet. |Second-feel.| Feet. |Second-feet.| Feet. ‘ Second-feet.

5.0 160 7.4 3,200 10.6 8,590 15.4 | 18,240
5.1 256 7.5 3,350 10.8 8,970 15.6 18, 660
5.2 352 7.6 3,500 11.0 9, 350 15.8 19,080
5.3 450 7.7 3,650 11.2 9,730 16.0 19, 500
5.4 550 7.8 3,800 11.4 10,110 16.2 19,940
5.5 650 7.9 3,950 11.6 10, 490 16.4 20, 380
5.6 760 8.0 4,100 11.8 10,870 16.6 20,820
5.7 875 8.1 4,250 12.0 11, 250 16.8 21,260
5.8 995 8.2 4,400 | 12.2 11, 650 17.0 21,700
5.9 1,115 8.3 4, 550 | 12.4 12, 050 17.2 22,140
6.0 1,235 8.4 4,700 12.6 12, 450 17.4 22,580
6.1 1,365 8.5 4,850 12.8 12, 850 17.6 23, 030
6.2 1,495 8.6 5,020 13.0 13,250 17.8 23, 490
6.3 1,625 8.7 5,190 13.2 13, 650 18.0 23, 950
6.4 1,755 8.8 5,360 || 13.4 14,050 18.2 24,410
6.5 1,885 8.9 5,530 J 13.6 14, 460 18.4 24,870
6.6 2,025 9.0 5,700 13.8 14,880 18.6 25, 340
8.7 2,165 9.2 6, 060 } 14.0 15,300 18.8 25, 820
6.8 2,305 9.4 6,420 | 14.2 15,720 19.0 26, 300
6.9 2,450 9.6 6,780 “ 14.4 16,140 19.2 |- 26,780
7.0 | 2,600 9.8 | 7,140 ‘ 14.6 | 16,560 || 19.4 | 27,260
7.1 2,750 10.0 7,500 ' 14.8 16, 980 19.6 27,760
7.2 2,900 10.2 7,860 ; 15.0 17,400 ‘ 19.8 28,280
7.8 3,050 10.4 8,220 || 15.2 | 17,820 ‘ ‘

Differences above this point 260 per tenth.
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HYDROGRAPHY OF SUSQUEHANNA BASIN,
Mean daili/ discharge, in second-feet, of Chenango River at Binghamton, N. Y.,

1901-1904.
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Days.

Mean daily discharge, in second-feet, of Chenango River at Binghamion, N. Y.,

HOYT AND]

ANDERSON.

From March 4 to 22, 1904, the discharge was

This was due to an ice gorge.

mmm%m% ‘mwwmmmmm% RERRES e R EE L L B P EREEREREE

The daily discharge during January, February, and March is only approxi-

mate, owing to the ice conditions.
estimated from the measurement of March 8, which was approximately 50 per

cent of normal conditions.




42

HYDROGRAPHY OF SUSQUEHANNA BASIN.

[~o. 109.

Estimated monthly discharge of Chenango River at Binghamton, N. Y.,
1901-1904.

[Drainage area 1,530 square miles.]

Discharge in second-feet. Run-off.
Per Rainfall
Homth Maximum. | Minimum. | Mean. %Z(;‘O; %g.‘?aet 'D?Eth c?)%t inéﬁes.
mile. inches. 1;"11111:

1901,
August._ ... ... __ 2,165 208 576 0.38 | 0.44 9 4,50
September . . ... 1,091 304 524 .84 .38 | 12 3.12
October ... .. 1,846 480 807 .53 .61 381 1.88
November ... _.. l 3,800 285 | 1,204 .18 .87 | 8t 2.70
December ... . __ { 27,630 1,115 | 4,750 3.10 | 8.57| 65 5.34

1902, 7*

January._ . . . 5,105 827 | 1,960 1.28 | 1.48 | 108 1.83
February. . . .. .. 5,530 804 | 1,839 .87 .91 29 2.99
March ________ __ 35,950 4,325 | 11,717 7.64 | 8.81 | 241 3.56
April_ ____. R 5,700 1,417 | 3,246 2.12 | 2.87 | 136 1.68
May .. .....__. 2,067 782 | 1,307 .85 .98 | 36 2.64
June I 8,495 1,235 | 1,820 1.19 | 1.83 | 22 5.87
July .. .. ... 17,400 1,859 | 6,011 3.92 ! 452 ™M 8.07
August______ I 6,510 827 | 2,002 1.30 | 1.50 | 48 3.07
September o 3.575 410 809 .H3 .59 | 17 3.28
October __ 10, 680 1,187 | 2,539 1,66 | 1.911 47 3.92
November .. 4,175 1,313 1,999 1.30 1.43 | 117 1.21
December .. .| 15,405 1,248 ) 4,213 2.79 | 8.22, ¥ 4.36
Theyear.. . 35, 950 410 | 3,252 2.12 1 29.07 | 67 41.97

1903.
January. ________ 14,775 2,081 5,289 3.44 | 3.99 | 145 2,67
February . ... 14, 050 1,807 | 5,201 3.44 | 3.58 | 142 2.45
March._ .. ... __ | 20,600 4,325 | 10,114 6.59 | 7.40 | 147 5.08
April . . . 4: 7,770 1,067 | 8,210 2.09 | 2.33| 140 1.61
May . .. e 1,007 314 608 .40 .46 | 142 .31
June . . _____ ‘ 5,700 103 ‘ 1,737 1.13 | 1.26 | 19 6.62
July ... ... .. 2,825 570 1 1,039 .68 .18 1 20 3.79
August. .. 16.560 600 | 2,812 L83 211 81| 6.7
September _.__._. 7,500 716 ' 1,763 1.15 ; 1.28 | 81 1.55
October ... 28, 540 661 ' 6,243 4.07 | 4.69 60 7.64
November .. ._____ 7,680 1,430 2,385 1.55 \; 1.9% 79 2.12
December .. 4,625 | 1,115 1,886  1.23 ‘ “142] 55| 2.50
28, 540 103 8,582 2.80 ‘ s1.91 | 71| 48.00

Theyear_._ |
|
I
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Estimated monthly discharge of Chenango River at Binghamton, N. Y.,
1901-190/—Continued.

Discharge in second-feet. Run-off.
' !
Month. ‘ Second-feet| Depth
Maximum. | Minimum.| Mean. | per s%uare . in
| mile. inches.
| ,
1904.

January.. ... . .._.._._.._. 10, 490 1,391 3,160 2.06 2.37

February. .. ... .. ________ . 18, 080 2,235 | 6,390 4.17 4,50

March. ... ... 28, 540 2,680 | 8,966 £.84 6.73

April ... .. I 13,150 4,025 | 7,087 4.59 5.12

May. .. ... 5,190 1,417 | 2,376 1.55 1.79
dJune - .o 0 L 4,100 610 | 1,518 .990 | 1.105
July - . 2,450 450 | 1,060 . 691 . 807

August. ... ... ... ... .. _. 4,475 705 | 1,641 1.07 1.23
September . __ . ________ 2,480 460 953 .621 .693

October ... . . ... . ... _. 8,970 983 | 2,587 1.69 1.95

November ... ___.____ IO ' 2,805 995 | 1,429 .932 | 1.04

December ... . 13,810 401 1,081 1.20 | 1.49

Theyear .. ... ... __ _.' 28,540 401 3,258 2.12 | 28.82

SUSQUEHANNA RIVER AT WILKESBARRE, PA.

The Wilkesbarre station was established by E. G. Paul on March
30, 1899.

The standard chain gage is located on the upstream side of the
Market Street Bridge. The length of the chain from the end of the
weight to the marker is 40.83 feet. The gage is read once each day
by W. S. Bennett, the bridge keeper. When this gage was estab-
lished, there was found to be a gage painted on the bridge pier,
being a portion of one established by the Weather Bureau. The
lower part of this gage, erected in January, 1898, originally consisted
of heavy cast-brass plates graduated to feet and tenths. - The gage
plates were made in 4-foot sections and bolted to the stone bridge
pier. The two lower sections of the brass plates had been torn away
by ice, so that there was no graduation below the 8-foot mark, but
readings were made by the figures painted on the stone pier. The
zero of this old gage is at the base of the dressed-stone portion of the
pier and is reported to be 535 feet above sea level. During low
stages of the river the water recedes from the pier, rendering it
impracticable to read the gage. So far as could be ascertained, this
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has not been connected with the city datum. On account of the low
water, which in 1897 had gone below the city datum, it was decided
to put the zero of the new gage 4 feet below the zero of the old
Weather Bureau gage, so as to obviate minus readings. In order,
therefore, to compare with former records, it is necessary to add 4
feet to the old figures. The danger mark of this Weather Bureau
gage is at 14 feet, or 18 feet of new gage, as at this elevation the
west bank of the river is under water in places. River reports from
this loecality were furnished as early as 1888. During low water
measurements were made by wading at a better cross section, at
Retreat, 10 miles below Wilkesbarre. The elevation of the Market
Street toll bridge above the river bed requires 65 feet of cable to
sound across the section.

Observations of fluctuations of Susquehanna River are made by the
Weather Bureau above Wilkesbarre, at Towanda, Pa., where the
drainage area is estimated to be 8,000 square miles. The river gage,
made of iron 1 foot wide and one-half inch thick, is on the east side
of the road bridge over Susquehanna River, and is securely bolted to
the masonry of the pier. The graduation is from 0 to 25 feet. The
highest water was 29 feet in March, 1869, and the lowest, —0.1 foot,
in October, 1895. The danger line is at 16 feet. The elevation of
the zero is 633.7 feet. :

Discharge measurements are made from the downstream side of the
bridge, which has a total span of 700 feet between abutments. The
initial point for soundings is the end of the iron handrail on the left
bank, downstream side. The channel is straight for about one-fourth
mile above and below the station. There is a bar across the river
about one-half mile above the station, and another at about the same
distance below, with deep water between these two points. This
makes a sluggish current at low stages. The right bank is low and
overflows at a gage height of about 20 feet. The left bank is above
ordinary floods. The bed of the stream is composed of sand and
gravel and is somewhat shifting. There is but one channel, broken
by 3 bridge piers. There are a few willows growing nnder the right
span. The bench mark is the extreme west end of the stone doorsill
of the north entrance to the Coal Exchange Building. Its elevation
is 32.99 feet above gage datum.
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Discharge measurements of Susquehanna River at Wilkesbarre, Pa., 1899-1904.

Date. ‘ Hydrographer. h%f’?gg}ft. sAelt;oi'fiio?li;E vgggi?y. c]gifée.
1899. i Feet. Sq. ft. | Ft. per sec.| Sec.-ft.
Mar. 30 E.G.Paul .. . ________ .. __. 9.00 | 6,846 3.62 | 24,800
June 6 ... _ do . | 430 3,064 1.20 | 3,668
July 260 ... do ... ... 2.80 1 1,298 1.57 | 1,924
July 27 ooood0 . | 2.80 | 1,508 .90 | 1,357
Sept. 17 E AAAAA do . 230 2,193 .38 851
Sept. 18¢_._ do .. ... ... . 2300 L1t .98 1,096
Oct. 16 ‘ ..... do .. . 'o2.85 | 1,054 1.06 1,114
1900. | | | ‘
May 20 |E.G.Paul . . .. 5.60 | 3,599 .88 6,772
Sept. 26|.___.do ... ... S 2 1,03 93| 961
1901, | f
Aug. 20 | E.G.Paul .. . . ... . 3.10 3,154 69| 2,170
1902. J f
Sept. 20 | E. G~ Paul . .. ... ... ‘ 3.10 | 3,154 .69 | 2,170
1903. | {
Mar. 4| E.C.Murphy. ... ... ... 13.50 9,996 4.61 | 46,112
Apr. 8| ... do ool . 8.86| 6,920 3.37 | 23,247
Aug. 4! JohnC.Hoyt.. .. .. . _ . 4.00' 3,489 1.85 | 4,718
Oct. 10| W.C.sawyer. . . 19.00 | 13,163 6.57 | 86,500
1904, | ‘
July 20 | N.C.Grover . ... . ... 4.05| 3,864 | 1.13 | 4,382
July 216 ___do ... . .. . 4200 4,077 115 | 4,680
Sept. 15 | John C. Hoyt. . . 8.70| 3,670 | .96 | 3,540
Oct. 1 .. do.. . ... _ S 4T | 4,220 1.44 | 6,090
Nov. 5 H.D.Comstock..... .. ... 4.61| 4,218  1.47| 6,189
Nov. 7|.. .do. . . o J 449 4057 1.39| 5,660

aMeasured at Retreat.

b Measured at Pittston.
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Mean daily gage height, in feet, of Susquehanna River at Wilkesbarre, Pa.,
1899-1904.
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Mean daily gage height, in feet, of Susquehanna River at Wilkesbarre, Pa.,
Day.
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Mean daily gage height, in feet, of Susquehanna River at Wilkesbarre, Pa.,

1899-1904—Continued.
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Rating table for Susquehanna River at Wilkesbarre, Pa., from March 39, 1899,
to December 31, 1904.

! h%?gl‘;h?t. Discharge.! h(g?ggi?t. Discharge. h(:{tgghet. Discharge. h%iag et“ [Discha.rge.'
! -

j Feet. Second—feet.‘ Feet. Second—feet.{ Feet. Second»feet.; Feet, | Second-feet.
2.0 620 l 4.3 5010 | 6.6 | 13,170 | 9.8 | 28,200 |
2.1 720 L4 | 5,340 \ 6.7 | 13,590 | 10.0 | 29,200
2.2 820 | 4.5 5,620 ‘ 6.8 | 14,000 | 10.2 | 30,100
2.3 930 ‘ 4.6 5,9.0 69 | 14,440 | 10.4 | 31,100
2.4 1,050 4.7 6,210 ; 7.0 14, 870 N 10.6 32,100
2.5 | 1,180 4.8 | 6,520 ]ﬁ 7.1 | 15,300 | 10.8 | 33,000
2.6 1,82 | 4.9 6.830 " T.2 | 15,730 | 110 | 34,000
2.7 1,470 | 5.0 7150 7.8 | 16,160 | 11.2 | 35,000 |
2.8 1,630 5.1 7470 | 7.4 | 16,600 | 11.4 | 36,000
2.9 1,810 || 5.2 7,800 7.5 | 17,040 11.6 | 37,000
3.0 2,000 5.3 8,140 7.6 | 17,490 | 11.8 | 37,900
3.1 2,200 | 5.4 | 8,490 w71 17.950 | 12.0 | 88,900 I
3.9 9,410 | 5.5 8, 850 7.8 | 18,420 | 12.2 | 39,900
3.3 2,62 | 5.6 9,210 7.9 | 18,900 | 12.4 | 40,800 [
3.4 2,840 | 5.7 9,580 8.0 | 19,380 | 10,6 41,800
8.5 3,070 ! 5.8 9, 950 8.2 | 20,360 ’ 12.8 | 42,800 |
3.6 3,300 | 5.9 ! 10,330 8.4 | 21,340 | 13.0 | 43,700 |
3.7 3,540 [ 6.0 ‘ 10,720 8.6 | 22,32 “ 13.2 | 44,700 \
3.8 3,780 6.1 | 11,120 8.8 | 23,300 | 18.4 | 45,700
3.9 | 4030 | 6.2 | 11,52 | 9.0 | 24,300 || 13.8 47,600 ‘
4.0 4,280 6.3 | 11,930 9.2 | 5,800 || 14.0 | 48,600

Co41 | 4540 6.4 | 12,300 | 9.4 | 26,200 |

} 4.2 | 4,800 6.5 12,750 ‘ 9.6 | 27,200 n ‘

Table based on discharge measurements of 1899, 1900, 1901, 1902, 1903, and 1904.
Well defined between 2 feet gage height and 19 feet gage height. Tangent at
8.80 feet gage height with a difference of 500 per tenth. Table applied to tenths.
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Mean daily discharge, in second-feet, of Susquehanna River at Wilkesbarre, Pa.,
1899-1904—Continued.

Day. Jan. | Feb. Mar.}Apr. iMay. June. Julv. Aug.'Sept. Oct. ‘Nov. Dec.
H ! 1
| | | !

1908. | | | |
1.1 21,830 57,400 98,900, 35,000 6,520/ 2,000 14,440 5,910 47.600 3,300 9,210 15,730
2 34,000 44,2001 94,700 38,900 5,910 2,000 14,010 5,910 38,400 3,300 9,210 16,160
8. 42,800 43.700] 64,500, 32,600 5,340 2,000 11,120 5,070, 28,500 3,800 8,400, 17,
do_ .. 43,700 53,000) 46,700, 27.700 5,070 1,810 8 850" 4,280 21,3400 3,300 7,800 13,590
B . 46,200 84,500 35,500 28,200 £.%00| 1,810 8,490 6,520 16,600 3,300 7,150/ 7,
B.ooooo.oo.. 1700 66,1000 BL60 28,700 45400 1,810] 88500 13,500/ 13,590 3,540, 71500 5,620

\ 0 1,810..16,160| 18,900 11,5200 3,750 7,150| 4,800
1,810 16,160 17,490! 9,950/ 6,210, 7,8001 4,800
2,000| 26,200 14,010 8 960) 32,600, 8,140, 5,070
2.0000 6,520 10,720 8,140| 88.100| 7,150 4,
1,810, 5,310 9,580 7 800/106,900, 6,830 4,280
3540 3,300 5,000, 8490 8 140106.000 6.210 3,540
300, 13,170 4,280 8 850 10,720| 79,200 5,910/ 4,05
71500 3,780, 7,800 9,210] 47,100 5,620 6,210
17,040 3,540 6,830 7,800 31.600 5,340 6,520
12,3400 3,300 6,210 6,520| 24,800] 4,800 9,950
9, 3,300 5,620 5,910/ 19,380 18,900 13,170
7,800 2,840 5,010 17,8001 20,850 43,300 14,010
7,150 5,070 4,030 6,520/ 41,300] 47,100 11,930
) 6,520 5,910 3.5401 7,150 40,800/ 33,000 9,
200, 22,810 6,2100 6,520( 3.780) 6,520/ 33,500, 22,810/ 23,800
. 20,850| 14, 14,010 7,470/ 9,210] 6,210| 26,200 15,800 24,300
600 48,100 12,340 2,620 19,380 6,210/ 8,140/ 5,340 20,850 13,590, 21,340
33,500 105,400 11,120 2620 24,050\ 5,340| 7,150/ 4,800 17,040| 11,5200 19,
35.000106,100] 10,330/ 2.220 26,500/ 5, 5,910 4,280 14,780} 11,520] 17,040
2% 100 78,100 9,580 2,200 31,1001 11,120 5,240 4,030 14.010' 11,120 15,300
7 22,810/ 27,200 58,1000 8,250 2,200 30,100 7,800/ 5,070 3,780| 12,750, 9,950/ 15,730
. . 20,360( 80,100 41,800, 8,140 2,200 19,380| 5,620, 8,490 3,780: 11,520, 8 850" 31,100
29 . 20, 360 32.600, 7,470\ 2.000] 14,440 4’238 25,0000 3.540| 10,720, 10,720 3;),700
) SO ‘24, 48,600' 16,600/ 38,900| 36,5001 9,580 3,070 6,520 8,540 6,520 8,140 4,800
2 | 23,800 43,700 16,900 31,600 16,6000 3,010/ 5,340 8,300 8,490 7,470\ 4,540
40, 6,200, 14,870 3,070 4,800/ 3,070/ 10,330 6,830 4,800
1. 37 21,3400 12,3400 3,070| 5,070 2.840| 7.800| 6,520 4,800
17,490} 10,720' 3,070 8,140 2,840] 6,210/ 5.910| 3,800
0 24,800 30700 7,150 2,620, 5,620 5,620, 2,620
16,600 3,300 5,340| 2,6200 5,070 5,620' 3,070
12,3400 3,5401 5,910) 2,620 4,260 5,620 3.300
13,170| 4,8000 7,150 3,070 4,280| 5,620 2620
37,0000 3,780 5,340 3,070 4,030 5,620 2410
33,500, 3,540 5,910, 2,620] 3,780/ 5,340/ 2.200
57,600 57, 600 21,8300 4,540 4,280 2,620 3,780 5,340/ 2,620
49,400 44,900 15,3000 5,620 4,030| 2,410 4,030/ 5,070/ 2,410
39,300 36,800 520, 11,520] 4,800/ 3,780 2,200 14,870 4,800 2.620
35,300 81,100 9,210/ 4,0300 3,300/ 3,300 20,850 5,070 2,410
30,350( 27,500 7,800 8780 3070 8,850( 14,440' 5,070| 2,620
26,800( 31,000 7,470 3,300 2,840 5,070| 10,720 5,070, 2,620
21,850| 30,000 9,210, 4,030 2,620 6,520 8.850| 5,840 2,620
21,050] 35,500 6,5200 3,3000 2,620 5,340 7,470| 5,070 2,620
21,850 42,8001 18,900/ 35, 5,620 3,540' 2,410/ 4,540/ 6,520 5,070 2,840
21,350 46,700 18.420| 30,100/ 5.070| 4,800, 24100 3,780 7,150/ 5,070/ 2,840
21,850! 31,6001 16,600 21.830; 4,540 3,780 2,620 3,300 22,320, 5,910 2 840
237700 27,700] 1 ,300, 16,160 5,070 3,070| 3,540/ 2,840( 30,100, 5,910/ 2,620
21,550/ 69,200] 15,300 12,750 4,280 2,840 6,830 2.840| 30,100/ 8,140, 3,070
21,350 69,2001 14,870| 12,750 4,030| 2,620 12,340 2,840[ 23,300/ 8,850/ 3,300
21,500 98,900/ 14,440| 13,590 3,780 2,840! 9,950/ 4 280| 16,600/ 7,800/ 2,620
19, 600/123,400( 15,730| 12.750| 3,540] 3,540| 8,140/ 8, 490| 14,440 7,150 3,070
19,6001121,300) 18,900 10, 3,0700 3,300' 5,910/ 8,140' 13,590, 6,520! 29,200
18,350| 81,300| 40,800 10,720| 3,070 3,300 5,070 7,800 12,840, 4,800 47,850
-eeeee-| 49,0000 42,8000 8,850 2,840 3,780 4,540 6,210 10,7201 4,800| 45,200
ceeee| BT 400 l 8,140.. ... 4,540‘ 4,080(....... 10,330} ....... 83,000

From February 8 to March 19, 1904, discharges reduced 50 per cent on account
of ice gorge.
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Estimated monthly discharge of Susquehanna River at Wilkesbarre, Pa.,
1899-1904.

[Drainage area, 9,810 square miles.]

: Discharge in second-feet. Run-off.
Month, Second- .
‘ Maximum. | Minimum. Mean. f;;’fng,%r lgggltllgn
‘ mile.
|
1899. }
April .. L. . 50,100 18,170 28,778 2.93 3.27
May . ... ... ... | 12,340 6,210 8,574 .87 1.00
June. ... _____. 8, 850 1,810 3,378 .34 .38
July - .. ... 3,300 1,320 1,965 .20 .23
August ___. ... ___ - 5,910 930 1,653 17 .20
September ... __.___ . ___.. 2,200 820 1,140 L1R .13
October _ .. ____ ... ________ 1,320 820 1,072 .11 .13
November_ ... __. e - 20,850 1,180 7,046 .72 .80
December . ... ___._ .. _ . 27,200 2,840 12,694 1.29 1.49
1900.
January ... ... _._______ 68, 800 7,470 18,279 1.86 2.14
February ... _ ... ... ... 63,200 11,930 28, 226 2.88 3.00
March .. ... .. ____.___ 75,900 9, 580 23,780 2.42 2.79
Apriv ... . 41,000 12,750 26,348 2.69 3.00
May .. . ... 11,120 3,540 6,583 .67 e
June . . ____.___. 6, 520 2,200 3,506 .36 .40
July .. .. 4,280 1,470 2,320 .24 .28
August ... ... _____. 2,410 1,050 1,635 .17 .20
September ... ... ... ___ 2,200 720 1,239 .13 .15
October ... .. .. __ .. ___. 1,810 720 1,120 .11 .18
November_ ... ... ... .. 102, 200 1,180 10,858 1.11 1.24
December .. = .. __.___. 49, 600 11,120 27,874 2.79 3.22
Theyear ... _._.__. 102,200 720 12,606 1.29 17.382
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Estimated monthly discharge of Susquehanna River at Wilkesbarre, Pa.,

1899-1904—Continued.

Discharge in second-feet. . Run-off.
Month. Second-
Maximum.| Minimum.| Mean. f:;g Der Diggltll;;n
mile.
1901. .
January. . .. ... _.___._. 52,000 14,870 29,018 2.96 3.41
February . ... .. ... __ 22,320 11,520 16,278 1.66 | 1.78
March - .. . . ... ‘ 108, 400 9,580 34,736 3.54 4.08
April - . l 78, 800 18, 850 39,255 4.00 4,46
May . . .. 74,300 9,950 21,462 2.19 2.52
June ... ... 51,300 4,800 15,676 1.60 1.79
July . . 5,620 1,810 3,065 .81 .36
August . ... 31,600 2, 000 7, 405 .75 .86
September - ___ . ... . __ __ 9,950 2,200 4,257 .43 .48
October ... ... ____ 5,340 2,200 3,570 .36 .42
November_ .. ... ___.___.___. 24,800 1,810 5,289 .54 .60
Decembere. . . 166, 300 13,590 41,752 4.26 4.91
The year - ... _. .. .._. 166, 300 1,810 18, 480 1.88 25.62
1902. .

January ... _.._....__.___.._. 67,700 11,120 26, 905 2.74 3.16
February ... ... . ____ ___ 48,800 12,340 23,055 2.35 2.45
March ... ... .. .. .. ___. 217,700 19, 380 66, 697 6.80 7.84
April .. L. 61, 000 6,210 21, 867 2.28 2.49
May - ... 7,470 3,070 4,847 .49 .56
June_ ... ... ... ... ..__ 7,470 3,780 4,968 .51 . b7
July .. 57,800 7,470 29,013 2.96 8.41
August ... ... ______ 34, 500 3,300 10,073 .10 .12
September - ... __._ . __._. 32,600 2,000 4,918 .50 .56
QOctober ... ... ___. I 89,200 5,910 14,976 1.53 1.78
November.................._. [ 26,700 4,540 8,395 .86 .96
December _.__ ... .. ______._. 75, 100 7,150 26,112 2.66 3.07
Theyear ._.._._._._ __. J 217,700 \‘ 2,000 20,152 1.98 26. 95

aFrozen December 4 to 31. Rating table assumed to apply correctly.
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Estimated monthly discharge of Susquehanna River at Wilkesbarre, Pa.,
1899-1904—Continued.

Discharge in second-feet. Run-off.
Month. Second
Maximum. | Minimum. Mean. f:[jali;ag%r ?glc)ﬂésm
mile,
1903.

January ... ... ... ___. 66,100 14,010 29, 310 2.99 3.45

February ... .. _ i 84, 500 16. 600 34,970 3.56 3.71

March = ... 106,100 20, 850 53, 502 5.45 6.28

April ...~ 49,900 6,830 23, 656 2.41 2.69

May - ... oo 6,520 2,000 3,388 .35 .40

June_. .. ______.___ . .1 31,100 1,810 10, 265 1.05 1.17

July ... .. ___| 26,200 2,840 7,817 .80 .92

August ... .._...... . . 90, 000 3, 540 13,071 1.33 1.53

September . .. ____...___ | 47,600 3,300 10, 932 1.11 1.24

October ._____..___._______ | 106,900 3,300 27,877 2.79 3.22

November. ________ ___ .. 47,100 4,800 12,986 |  1.32 1.47

December ... ... ... .. | 81,100 | 8,540 | 13,583 | 1.38 1.59

The year ... .. ... 106, 900 £810 | 20,076 | 2.04 | 27.67

1904.

January ... 79, 600 9,210 | 21,860 | 2.23 2.57

February .. ... ... .. ___.__ 75,100 18, 850 35,720 3.64 3.92

March _ ... ___.._._....._.___. 128,400 { 16,600 ' 52,530 5.84 6.16

April .. 63, 900 14,440 | 81,290 3.19 3.56

May .. 36, 500 8,520 | 15,750 | 1.61 1.86

June.____ ... ... ___. 37,000 2, 840 11,180 1.14 1.27
July . 5, 620 2,620 3,636 .371 . 428
August - _____ _____ 12,340 2,410 5,194 . 529 .610
September _ _.____ ... ____ ... 8, 850 2,200 4,119 . 420 . 469

October ... . ... ____. __. 30, 100 3,780 | 11,260 1.15 1.83
November. ... _._._._..___._. 8,850 4,800 5,972 . 609 .679
December = . ____ __. 47,850 2,200 7,660 781 . 900

The year ... .__. | 123,400 9,200 | 17,180 | 1.75 | 23.76
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SUSQUEHANNA RIVER AT DANVILLE, PA.

This station, 52 miles below Wilkesbarre and 11 miles above the
mouth of the West Branch, was established on March 25, 1899, by
E. G. Paul. Tt is located at the Mill Street Bridge, 600 feet south of
the public square, Danville, Pa., near the Pennsylvania Railroad sta-
tion at South Danville. The box of the standard chain gage is bolted
to the hand rail on the lower side of the bridge 200 feet fromn the right
bank. The length from the end of the weight to the marker is 42.85
feet. The gage is read once each day by E. F. Bell. Discharge meas-
urements were made from the lower side of the Mill street covered
wooden highway bridge. This bridge was carried away by the ice on
March 9, 1904. From that time until the water dropped below gage
height, 5 feet, its stage was observed on the Weather Bureau gage.
After the water fell below 5 feet its stage was measured approxi-
mately, until September 30, 1904, by means of temporary gages set
by the gage reader. This bridge had a total span of about 1,300 feet.
The initial point for soundings was at the end of the wooden hand rail
on the left bank, downstream side. The channel is straight for about
one-half mile above and below the station. The right bank is low and
liable to overflow. 'The left bank is high and is not subject to over-
flow. The bed of the stream is rocky, with some gravel, and is per-
manent. There is but one channel, broken by the six bridge piers,
which do not obstruct the flow to any considerable extent. The cur-
rent is moderately rapid, except at very low stages, when it becomes
sluggish. The bench mark is the extreme south end of the stone
doorsill at the east entrance to the city filter plant. Its elevation is
31.7 feet above gage datum.
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Discharge measurements of Susquehanna River at Danville, Pa., 1899-1903.

Date. Hydrographer. hgf‘ég]:ft.
1894, Feet,
Mar. 25 | E.G.Panl . . R 10.00
June 8 ... do . __ , , 3.00
July 27 ... do ... ... ... S 2.40
Sept. 16 | .. ___ do o N | 2.00
Oct. 17 |.___. do. ... ... ... _" 1.9
1900.
May 20| E.G.Paal... . . _.___.__. - 4.60
Sept. 25 ... do .. 6o
1901. i
Aug. 19 | E.G.Paul ... ______ . _____ 7.50
Oct. 27 |..._. A0 810
1902. f
Apr. 22 E.G.Paul.. .. ______.___ ...  _____ t 5.20
Sept. 19 | Q0 | o
1903. 3
Mar. 5 | E.C. Murphy B 9.82
Apr. 9 |.__.. do oo 8.60
May 9 _..__. do .__. I . 8.4
Oct. 8| W.C. Sawyer____. I I 3.46

Area of

section. | velocity.

Sq. feet.
10,971

= |
2,285 |

1,607
1,265

1,128

3,799
798

10,413
8,848
9, 688
2,845

Mean

Feet per
second.

4.34
1.76
1.41
1.13
1.03

2.76

1.08

w
w
S

oo~ o
v.2)
(S

Dis-
charge.

Second-
feet.

47,646
3,927
2,272
1,427
1,163

10,515
822

27,714
4,510

14,393
3,115

39, 600
33,000
4,963
5,728
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Mean daily gage height, in feet, of Susquehanna River at Danville, Pa., 1899-1904.
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Mean daily gage height, in feet, of Susquehanna River at Danville, Pa.,
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¢Frozen from January 6 to 8, 13 to 21, February 3 to 27.

bEstimated.
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gorged and left an open place by the bridge.
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Mean daily gage height, in feet, of Susquehanna River at Dawville, Pa., 1899~
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RATING CURVE FOR SUSQUEHANNA RIVER AT DANVILLE, PA,
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Rating table for Susquehanna River at Danville, Pa., for 1899 to 1904.

h(giig' ‘1‘ Discharge. hg.iitl ‘:5. Discharge. h(gig et. Discharge. h(giaé Bt. Discharge.

Feet. |Second-feet.| Feet. |Second-feet.|| Feet. |Second-feet.| Feet. |Second-feet.
1.5 700 3.8 6,880 6.1 19,230 9.8 42,900
1.6 830 3.9 7,330 6.2 19,800 10.0 44,800
1.7 970 4.0 7,780 6.3 20,870 10.2 46,700
1.8 1,120 4.1 8,230 6.4 20, 940 10.4 48,600
1.9 1,270 4.2 8,690 6.5 21,510 10.6 50,400
2.0 1,440 4.3 9,160 6.6 22, 080 10.8 52, 300
2.1 1,620 4.4 9,660 6.7 22,660 11.0 54,300
2.2 1,810 4.5 10,170 || 6.8 23, 240 11.2 56, 300
2.8 2,010 4.6 10,700 | 6.9 23,820 11.4 58, 300
2.4 2,230 4.7 11,250 7.0 24,400 11.6 60,400
2.5 2,470 4.8 11,820 7.2 25, 600 11.8 62, 500
2.6 2,720 4.9 12,390 7.4 26, 800 12.0 64,600

2.7 | 8,000 5.0 | 12,960 | 7.6 | 28,000 | 12.2 | 66,700
2.8 3,280 5.1 | 18,580 | 7.8 | 29,100 | 12.4 | 68,900
2.9 | 8,580 5.2 | 14,100 | 8.0 | 80,800 | 12.6 | 71,200
8.0 | 8,900 5.8 | 14,670 8.2 | 81.600 | 12.8 | 73,500
3.1 | 4,280 5.4 | 15,240 ‘ 8.4 | 82,800 | 13.0 | 75,800
3.2 | 4,570 55 | 15,810 | 8.6 | 84,100 | 18.5 | 81,800
3.8 | 4,920 5.6 | 16,880 | 8.8 | 85,400 | 14.0 | 87,800
3.4 | 5,280 5.7 | 16,950 9.0 | 86,700 | 14.5 | 94,300
8.5 | 5,650 5.8 | 17,520 9.2 | 88,000 | 15.0 | 101,000
3.6 | 6,040 5.9 | 18,000 9.4 | 39,500
3.7 | 6,450 6.0 | 18,660 9.6 | 41,100
|
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Meun daily discharge,in second-feet, of Susquehanna River at Danville, Pa., 1899
1903.
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] FLOW OF SUSQUEHANNA AT DANVILLE, PA.

Day.

Mean daily discharge, in second-feet, of Susquehanna River at Danville, Pa., 1859~

HOYT AND
ANDERSON.
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Day.

Mean daily discharge, in second-feet, of Susquehanna River at Danville, Pa., 1899-
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L T T Voo

D hea
0.744
3.128
760
360
.282
.221
.195
.143
789
1.390
8.012

Run-off.
Second-
feet per
squatre

mile.
2.860 |
2.804
.659
.823
.192
L1756
.124
707
1.246
.934

, 048
7,298
3,579
2,710
2,121
1,940

371
7,828
13,798

31,663
1,

31
10,835

Mean.

26, 200

&

18,530
4,570
2,470
2,010
1,440
1,120
1,120
1,620
3,580
1,120

<

Discharge in second-feet.

44,800
60, 400
11,820
6,450
4,570
5,650
3,280
1,620
19,230
29,100
60, 400

Maximum. | Minimum.

[Drainage area, 11,070 square miles.]

1899.

Month.
March (25-81) ... . ...

The period .. ooo.....

Estimated monthly discharge of Susquehanna River at Danville, Pa., 1899-1903.

October ... .. ...
November. . . .. ... ...

August ..
September . _ ... ______..___.__

April ..
May - .. ...
July ...

December (1-80) ... _...__.

June. ...
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Estimated monthly discharge of Susquehanna River af Danville, Pa., 1899-1903.

Discharge in second-feet. Run-off.
Month. Second-
Maximum. | Minimum.| Mean. f:;&a;;%r Ii)ggfllési.u
R mile.
1900.
January (21-81)a_______ R 72,300 17,520 | 84,677 3.182 1.165
February (9-28)e. . ._ ... ..., 81,800 \ 11,250 36,229 8.278 2,484
March - . ... ... .._._._. 104,300 , 11,250 27, 861 2.517 2.902
April - .. 50, 000 1 16, 380 29,393 2.655 2.962
May . ... 14,950 3, 900 7,911 L7115 824
June ... ... ... ... 7,880 | 2,230 3,819 .845 385
JO 3,900 ‘ 1,620 2,320 .210 .242
August ... ... 2,470 1,120 1,564 141 .162
September . ... _._. 1,810 | 830 1,200 .108 .120
October ._____ ... .. _.__.._. 2,010 970 1,184 .107 .128
November. .. . _______._.____. 123,600 | 1,440 11,109 1.004 1.120
December (1-16 and 26-31)a___\ 41,600 ‘ 12,960 24,252 2.191 1.798
Theyear . ___ .. ._.__. 128, 600 830 15,127 1.366 | 13.989
1901.

January (1-2)e___.____._____. 34,100 16,950 25, 525 2.306 0.172
Februarye . || ... SR R S,
March (12-81)e______________. 129, 600 22,080 55, 636 5.026 3.735
April ... 104, 300 21,510 37,287 3.368 3.758
May - ... 100, 800 12, 960 25,179 2.274 2.622
June._ ... ... ._._. 88, 000 6,880 19,781 1.787 1.994
July . . 6,450 2,470 4,085 369 425
August .. ... 54, 300 2,720 12,282 1.105 1.274
September - __._ .. __.______. 18,530 3,280 6,118 . 558 .617
October ____ . ____.__.____. 8, 000 8, 580 5,588 . 505 . 582
November_ .. . _ . _____.._. 24,400 2,720 6,376 . 576 . 643
December __.___ ... ________ 228, 400 7,330 39,769 3. 592 ‘ 4,141
Theyear .._....___.___. 228, 400 2,470 19,798 1.788 | 19.963

aRiver frozen, for days not included.
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Estimated monthly discharge of Susquehanna River at Danville, Pua., 1899-
1908—Continued.

Discharge in second-feet. Run-off.
Month. Seeond-
Maximum. | Minimum. | Mean. fgg&ﬁ_f Diggglési.n
mile.
1902.
January (1-5,9-12,23-81)a.___| 50,400 | 15,240 | 27,594 | 2.493 | 1.669
February (1-2,28)¢______.__. 84,800 | 12,100 | 86,713 | 3.316 .370
Mareh ... 304,800 | 20,940 | 84,379 | 7.622 8.787
April ... 77,000 7.780 ' 24,663 | 2.228 | 2.486
May - oo 9,660 3,900 | 6,184 .559 .644
JUNe - | 8,690 4,570 6,087 .550 .614
July . | 64,600 9,660 | 32,516 | 2.937| 3.886
August ... 84,700 4,230 | 12,112 | 1.004 | 1.261
September ... ... ___.____ 30, 000 2,470 | 6,325 .57 .637
October - .. ... 42,000 7,780 | 19,723 | 1.782 | 2.054
November._ ... ._.._. el 24,700 5, 650 9,697 .876 L9T7
December ___. ________________ 98, 300 8, 690 28,995 2.619 3.019
The year . ... ...._... 304, 800 i 2,470 | 24,582 | 2.291 | 25.904
1903, {

January (4-11,81)6. ... __ | 98,800 16,950 | 33,574 3.033| 1.015
February (1-20,28)__________ | 103,600 | 16,950 | 43,752 | 3.952 | 3.086
March . ... | 146,100 | 23,240 | 63,459 | 5.732 | 6.608
April ... | 57,800 8,690 | 27,165 | 2.454 | 2,738
MAY o | 8,230 3,000 4,612 417 .481
June ... ._____......_........, 33800 2,470 12,03t 1.087 1.218
Jaly | 21,510 | 4,570 | 10,847 |  .935 | 1.081
August ... | 96,300 5,650 | 14,242 | 1.986 | 1.483
September ... _.________.__ " 60,400 3,900 | 12,764 | 1.153 | 1.286
October ... ... | 129,600 3,580 | 80,648 | 2.768 | 3.191
November. ... .....o........_. | 45,700 6,450 | 13,380 | 1.209 | 1.349
December (1-5) ... | 13,500 7,780 | 10,098 .912 .170
The year - . cce oo ! 146, 100 2,470 | 23,006 | 2.078 | 23.701

aRiver frozen, for days not included.
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MEASUREMENTS OF FLOW.

WEST BRANCH OF SUSQUEHANNA RIVER AT WILLIAMSPORT, PA.

This station was established Mareh 1, 1895, by George D. Snyder,
who was at that time city engineer. Ou August 16, 1901, a standard
chain gage was installed on the upper side of the Market Street Bridge.
It is read once each day by Henry . Guise, who is employed in the
city engineer’s office. The length of the chain from the end of the
weight to the marker is 40.29 feet. Discharge measurements are made
from the lower side of the Market street iron highway bridge. The
initial point for soundings is the face of the abutment on the left bank.
The channel is straight for several hundred feet above and below the
station, is broken by four bridge piers, and is about 1,000 feet wide
at the station. There is a dam about one-half mile above the station.
Both banks are high and rocky. The bed of the stream is composed
of gravel and silt, and will probably change to some extent in the
shore spans. The current velocity is sufficient for accurate measure-
ment, except at extreme low stages. The bench mark is a cut in the
face of the left abutment 10.07 feet above gage datum.

Discharge measurements of W'est Branch of Susquehanna River at Williamsport,
Pa., 1901-1904,

ven of | M .
Date. Hydrographer. ] h(gisé et. ggc?ilo(:l. veloecai%y. ch’;isge.
1901. Feet. | Sq. feet. |Ft.persec.| Sec.-feet.

Aug. 16 | EEG.Paul. .. . __._ . . 0.90 | 2,851 0.68 1,932

Oct. 25 |._._. do oo .66 2,510 .72 1,807
1902. 1

Apr. 20\ E.G.Paul. ... _________.. __.|! 3.90 | 5,188 1.80 9,318

Sept. 18 |._... A0 o * 41| 1,997 54| 1,006
1903. |

Mar. 6 | E.C.Murphy- ... ... | 712 ] 8,629| 2.80 | 24,138

Apr. 8 ... A0 oL | 5.24| 6,840 | 2.14| 14,675

June 4| J.C.Hoyt ... oo L .85 | 2,769 70| 1,954

June 27 | E.D.Waltker ... _________________ 640 9,130 | 2.22| 20,400

Oct. 7| W.C.Sawyer.. ... ... ___... 1.77 | 8,270 1.08 3,525
1904.

July 19 | R.J. Taylor_ _____. . _______..____. 2.07 | 8,814 1.09 4,220

Sept. 14 | J.C.Hoyt .. ... .. . ... ... 0.52 | 2,550 0.53 1,340

Sept. 30 |..... QA0 e 1.10 | 8,040 0.67 2,060
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Mean daily gage height, in feet, of West Branch of Susquehanna River at
Williamsport, Pa., 1895-1904.
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] FLOW OF WEST BRAN(CY AT WILLIAMSPORT.

HOYT AND
ANDERSON.

X

Mean daily gage height, in feet, of West Branch of Susquehanna River at

Pa., 1895-1904—Continued.
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Pa., 1895-1904—Continued.

Meun daily gage height, in feet, of West Branch of Susquehanna River at
Williamsport,

Dec.
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Rating table for West Branch of Susquehanna River at Williumsport, Pa., for
1895 to 1904.

i Gage
\ height.

Gage
height.

Gage
height.

Gage

height. Discharge.

Discharge. Discharge. Discharge.

Feet. |Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.| Feet. |Second-feet.
—0.2 410 2.2 4,530 6.0 18,330 10.6 47,400
.0 600 2.3 4,770 6.2 19,330 10.8 49, 000
710 2.4 5,010 6.4 | 20,840 | 11.0 | 50,600
830 2.5 5,250 6.6 21, 360 11.2 52,200
970 2.6 5,500 6.8 22, 380 11.4 53, 800
1,120 2.7 5,760 || 7.0 | 28,400 | 11.6 | 55,500
1,280 2.8 6,020 7.2 | 24,600 | 11.8 | 57,200
1,440 2.9 6,300 7.4 | 95,700 | 12.0 | 58,900
1,610 3.0 6,580 7.6 26,900 12.2 60, 700
1,780 3.2 7,170 7.8 28,100 12.4 62, 500
1,960 3.4 7,780 8.0 29, 300 12.6 64, 300
2,140 3.6 8,400 8.2 30,500 12.8 66,100
2,320 3.8 9,030 8.4 31,800 13.0 67,900
2,510 4.0 © 9,690 8.6 | 83,100 | 13.2 | 69,800
2,700 4.2 | 10,400 8.8 34,400 13.4 71,700
2,890 4.4 11,150 9.0 35, 800 13.6 78,600
3,080 4.6 11,940 9.2 37,200 13.8 75,500
8,270 4.8 12,750 9.4 88,600 | 14.0 77,500
3,460 5.0 13,600 9.6 40,000 14.5 82,600
3,660 5.2 14,500 9.8 41, 400 15.0 87,800
3,860 5.4 15,420 10.0 42, 800
4,070 5.6 | 16,870 | 10.2 | 44,300
4,300 5.8 | 17,840 | 10.4 | 45,800
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Mean daily discharge, in second-feet, of West Branch of Susquehanna River at

Williamsport, Pa., 1895-1904.
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, of West Branch of Susquehunna River a*
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Mean daily discharge, in second-feet, of West Branch of Susquehanna River at
Williamsport, Pa., 1895-1904—Continued.
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FEstimated monthly discharge of West Branch of Susquehanna River at Williams-
port, Pa., 1895-1904.

[Drainage area, 5,640 square miles.]

Discharge in second-feet. Rua-off,
Month. econd- .
Maximum. | Minimum. Mean. %e?‘ms;ﬁ];le%t I]?ggfl%;fl
1895.
March _ ... ... ___._._... 46, 600 10,400 20, 751 3.679 4.241
April - . 58. 900 4,530 20,166 3.576 3.990
May .. . ... 10,770 3,270 5,518 L9718 1.128
June_. ... ... 19,330 830 3,480 .617 . 688
July .. 11,540 410 2,946 . 522 . 602
August .. _______._____ 3,660 600 1,898 . 336 . 387
September - ... ... ___.____._. 3,660 410 1,030 .183 . 204
October _..___ ... ... 970 410 746 .132 .152
November ... _._____._____.. 6,870 500 1,462 . 259 .289
December _ _ .. ... .. __._. 28,400 830 4,523 .802 .92
The period - ... ....___. 58, 900 410 6, 2562 1.108 | 12.605
1896.

Januwary - ... ... 22,380 2,700 5,705 1.012 1.167
February .. .. .. ... .. 49, 000 3,080 10, 861 1.926 2.077
March . . ... 76,500 4,070 13,809 2.448 2.822
April . ... 67,900 8,710 | 20,118 3.567 3.980
May .. o 8,090 2,140 3,853 .683 18T
June ... ... 23,400 2,510 7,454 1.822 1.475
July - ... 22, 380 3,270 6,276 1.113 1.283
August ... 22,890 1,280 6,382 1.132 1.305
September ... ... ... 4,070 970 1,560 277 . 309
October ... .o 49,000 1,610 18,137 2.329 2.685
November _ .. .. .. ..._..... 26,300 4,300 8,770 1.554 1.784
December ... ... 13,600 2,700 6,245 1.107 1.276
Theyear . .oceoveee ... 76,500 970 8,681 1.539 | 20.899
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Estimated monthly discharge of West Branch bf Susquehanna River at Williams-
port, Pa., 1895-1904—Continued.

[Drainage area, 5,640 square miles, ]

Discharge in second-feet.

Run-off.

Month Minimum, Mean. See:::z;;?%t ?ggﬁlé;r
1897.
January _.__________. e 2,890 4,955 0.878 1.012
February ... .. _______ __ 3,080 9,495 1.684 1.754
March ... ... ..__._.._. 6,870 | 25,589 4,537 5.231
April ... 5,760 | 13,869 2.459 2.744
May - . 4,070 | 14,294 2.534 2.921
June. ... .. 2,140 3,046 . 540 . 602
July - .. 1,610 3,409 .604 . 69€
August _ ... ___. 1,780 3,712 . 658 759
September . ____.._._.. ... _. 600 1,706 .302 .837
October ... . ____________.... 970 1,286 .228 . 263
November _._ ... __ ... _.___. 1,120 6,716 1.191 1. 329
December . ... ____ ... _________ 4,070 11,475 2,034 2.345
Theyear . _......__.__.. 600 8,295 1.4711 19. 992
1898,

January - ... ... ... ._..__ 3,460 | 15,799 2.801 3.23(0
February _______ .. ________.. 4,300 | 12,211 2.165 2.254
March - . .. __ ... ... .. 6,020 | 31,357 5. 560 6.410
April ... 5,760 12,900 2.287 2.5H52
May - 6,800 | 10,536 1.868 2.154
June._ ... _____..._. 2,140 4,289 760 .848
July ... 1,280 2,056 .364 . 420
Auvgust ... ... 1,960 4,467 .792 .914
September - _________________. 1,120 1,529 271 . 302
October ... ... ... ._..___. 1,280 7,872 1.307 1.507
November _ ... ... ______ 3, 660 8,518 1.509 1.684
December ___. .. ___________. 2,700 7,590 1.846 1.552
Theyear ... ....__.... 1,120 9,885 1.752 | 238.82%
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Estimated monthly discharge of West Branch of Susquehanna River at Williams-
port, Pa., 1895-190/—Continued.

Discharge in second-feet. Run-off.

onth.
Howt Maximum.| Minimum,| Mean. S&%&:&?ﬁé ]?Sgﬁg;n

1899.
January. ... ... ___.__.__ .. 29, 300 6,580 | 12,005 2.128 2.453
February .. ... ... .. ... __. 31,100 4,770 9,303 1.649 1.71%
March ___. ... _ . ... ... _ 68, 800 15,420 | 27,500 4.876 5.622
April ... 28,100 6,870 | 15,693 2.782 3.104
May - ... .. .. 25,100 4,070 7,484 1.327 1.530
June - ... .. 5,010 1,280 2,724 .483 . 539
dJuly - . 3,460 970 1,748 .310 . 857
August ... .. ... .. .. 5,250 600 1,335 .237 .78
September . .. ... ___. 3,080 970 1,845 .37 . 365
October ... .. .. ... .. ____ 1,280 710 1,008 179 . 206
November.. .. ... . .. _ . 9,030 1,120 5,744 1.018 1.136
December ... ____._ .. .. __. 26, 300 3,080 9,258 1.641 1.892
The year _ . I 68,800 -600 7,971 1.413 | 19.194

1900.
January. .. ... ... ... ___. 67, 900 5,250 | 13,934 2.470 2.848
February ... ... ___....___ 41,400 6,020 | 14,095 2.499 2.602
March ... .. ... ... ... 35, 800 5,250 | 15,639 2.773 8.197
April- . 22,890 8,400 | 13,992 2.481 2.768
May - oo 9,690 3,460 4,923 .873 1.006
Jane. .. ... 8,090 1,780 4,043 Wraki . 800
July .o 3,460 1,280 2,046 . 363 .418
Aungust. ... ... .. 2,140 710 1,811 232 . 267
September _ ... ... _..____ 1,780 710 931 .165 .184
October ... ... .. ... 3,660 710 1,821 .323 .372
November_._._._..__.._...__.. 110,100 1,610 9,328 1.654 1.845
December .. ... ... .__._... 24,600 3,660 8,562 1.518 1,750
The year - - oo _. 110,100 710 7,551 1.339 | 18.057
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Estimated monthly discharge of West Branch of Susquehanna River at William-
port, Pa., 1895-1904—Continued.

Discharge in second-feet. Run-off.
Mondh Maximum. | Minimum. [ Mean. %g(;':n%%;?%t ?gglt]l; :n
1901,
Jannary . ... ... ..._. 11,540 2,140 5,182 0.919 1.06¢
February . ... ___ .. .. __. 5,250 1,960 3,010 .534 .55€
March - ... .. ... 52, 200 2,140 | 20,920 3.709 4.28C
April .. 89, 900 9,690 | 27,533 4,882 5. 447
May - ... .. 77,500 3,660 | 15,403 2.731 3.14¢
June . .. ... 41,400 5,500 | 12,311 2.183 2.436
July - .. 6,870 1,610 2,911 .516 .59
August ... .. _______. 28,100 1,610 7,049 1.250 1. 441
September _______ ... _______. 22,380 2,510 6,296 1.116 1,245
October ... ... . ... ... 4,070 1,440 2,122 .376 .433
November - ... ___ ... _____. 21,870 1,120 4,266 . 756 .844
December . ... __ .. _______. 150, 900 3,660 | 20,276 3.595 4.145
Theyear ... .. ... ... 150, 900 1,120 | 10,606 1.881 | 25.630
1902.

January _ ... ... . ... 22,130 3,270 7,090 1,257 1. 449
February .. __.__.._._.._._. 49,800 3,660 8,517 1.510 1.572
Mareh - . .. ... ... 164,100 8,710 | 39,585 7.019 8.092
April .. 105, 500 4,770 | 20,096 3.563 3.975
May - ... 7,780 2,890 4,711 .835 . 963
June_ ... __._______. 10,770 1,440 3,871 .598 . 667
July . .. 49, 000 6,870 | 20,095 3.563 | 4.108
August ... __________. 18,600 1,120 4,868 . 863 . 995
September _ . __.___._____.__ 6,020 830 1,722 . 305 .340
October ... . ______ ... _____ 10,040 1,960 3,546 . 629 .725
November _ ... __.___________. 3,860 1,780 2,461 . 436 .486
December .__ . . . ___..... ... 48,200 2,140 | 12,508 2.217 2.556
Theyear_ ... ... __._. 164,100 830 | 10,714 1.899 | 25.928
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Estimated monthly discharge of West Branch of Susquehanna River at Williams-
port, Pa., 1895-1904—Continued.

Discharge in second-feet. Run-off.
Month.
o Maximum. | Minimum. | Mean. Sl))e:r::del;-aer? l:i’ggz}égfl
1903,
January . ... ... 50, 600 4,530 9,948 1.763 2.032
February .. ... . .._.._____. 93,100 8,400 | 24,459 4,337 4.516
March . ... ... ... ......... 110,700 11,150 | 35,220 6.245 7.200
April ... 56,300 5,760 | 17,825 3.160 3.520
May . o 5,010 1,960 2,938 .51 .601
June . ... ... ... ... 37,200 1,280 7,929 1.407 1.569
duly ... 29, 300 4,070 9, 747 1.528 1.992
August . ... . ... 24,600 2,890 6,019 1.067 1.230
September ____.____ . ... _. 17,340 2,320 5,890 1.044 1.165
October ... ... .. _ .. 28, 100 1,960 8,313 1.474 1.699
November __._..__. ... ._.._. 58,900 2,510 8,778 1.555 1.785
December . ___ ... _.____ 5,010 2,140 3,519 .624 .719
The year. . .. __..______ 110,700 1,280 11,715 2.077 | 27.984
1904.
January ... ... ... ___. 70,700 2,890 9,477 1.68 1.94
February ... ... ... ... .. 46,600 5,010 10,320 1.83 1.97
March - ... .. ... .. 135,100 5,760 36,070 6.40 7.38
April - 107,800 7,170 23,760 4.21 4.70
May - .. 28,100 5,250 12, 080 2.14 2.47
June. ... ... .. _.___. 18,830 3,460 7,170 1.27% 1.42
July - .. 29,950 2,140 6,219 1.10 1.27
Aungust . ... ... ... 2,510 970 1,541 273 .815
September _ ... .. _____ 2,320 830 1,170 .07 .281
October ... ... ... ... 3,460 1,280 2,309 . 409 472
November . ... ... ...__.. 2,140 1,280 1,648 .92 . 826
December.. ... ... ___..__. 8,010 1,120 1,660 . 294 .339
Theyear ... ... _..___. 185,100 830 9,450 1.68 22.83
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WEST BRANCH OF SUSQUEHANNA RIVER AT ALLENWOOD, PA.

Observations of height of water on the West Branch have been
made by the Weather Bureau at Lock Haven, Pa., 47 miles above
Allenwood. The drainage area is given as 3,740 square miles, and
the width of river 1,125 feet. The gage is in two sections. The lower
section is painted on the side wall of the canal lock and the upper is
on the highway bridge over the river. The elevation of the zero is
555.7 feet. The highest water was 18 feet, on June 1, 1889, and the
danger line is at 10 feet. .

A gaging station was established on the West Branch by E. G. Paul
on March 25, 1899, ai Allenwood, Pa., 20 miles above the junction
with the main stream. Measurements are made from the public
highway bridge, one-fourth of a mile east of the railroad station at
Allenwood. The wire gage is 42.15 feet from zero to the end of the
weight, and is referred to a pine-board scale fastened to ironwork of
the bridge and divided into feet and tenths. The initial point of
soundings is at the end of the iron guard rail on the right bank. The
channel is straight for one-half a mile above and below the station.
The current is sluggish, but unobstructed. The banks are low and
subject to overflow at time of high water. The bed of the stream is
rocky and permanent. Theobserveris Frank L. Allen, a farmer, living
200 feet from the gage. A bench mark was established on September
24, 1900. It consists of a copper bolt set in the capstone of the wing
wall on the lower side of the west end of the bridge, and is 33.19 feet
above datum of the gage.

This station was discontinued in April, 1902, the station at Wil-
liamsport taking its place.
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Discharge measurements of West Branch of Susquehanna River at Allemwood,
Pa., 1899-1902.

Date. Hydrographer. noa. | section | veloaity. | charge.
Square | Feet S -
1899. Feet. | fect. | second. | feet.
Mar. 24 {B. G.Paul ... ... ... 7.00 1 7,885 | 4.06| 32,081
June 8 |.__.. do - . 3.00 | 3,367 1.18 3,988
July 28 |..... A0 i 2.05 | 2,625 .52 1,360
Sept. 15 ... A0 . 1.90 | 2,437 .5l 1,234
Oct. 17| ... i 1 Y 1.70 | 2,187 .39 842
1900.
May 18 E.G.Paul ... . . _....._... i 3.20 1 38,729 1.29 4,812
Sept. 24 ... . 5 o 1.30 327 1.56 511
1901,
Aug. 17 |E.G.Paul ... ... 4.10 | 4,460 1.99 1 8,857
Oct. 26 ' . __. 3 o 2.30 | 2,824 .81 2,308
1902.
Apr. 21 | E.G. Paul ... e 4.40 | 4,736 2.09 9,896
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Meun daily gage height, in feet, of West Branch of Susquehanna River at Alley-
wood, Pa., 1899-1902.
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Rating table for West Branch of Susquehanna River at Allenwood, Pa., for 1900
to 1902.

Gage : Gage : Gage : Gage
height. Discharge. height. Discharge. height, Discharge. height. Discharge.

Feet. | Second-feet.| Feet. |Second-feet.|| Feet, |Second-feet.| Feet. |Second-feet.
1.2 430 3.5 5,970 5.8 20,500 9.2 59,800 ‘
.8 510 3.6 6,400 5.9 21, 350 9.4 62,700
.4 600 3.7 6,830 6.0 22,200 9.6 65,700
690 3.8 7,260 6.1 23,100 9.8 68, 800
790 3.9 7,700 6.2 24, 000 10.0 72,000
900 4.0 8,160 6.3 24,900 10.2 75,300
1,040 4.1 8,630 6.4 25,900 10.4 78,600
1,220 4.2 9,110 6.5 | 26,900 | 10.6 | 82,000
1,410 4.3 9,610 6.6 27,900 10.8 85,500
1,610 4.4 10,140 6.7 28,900 11.0 89, 000
1,830 4.5 10,710 6.8 29,900 11.2 92, 600
2,070 4.6 11,300 6.9 31,000 11.4 96, 300

—

W 0 W0 W e
W = O ® ®W =TS U;

w

2.4 2,320 4.7 11,930 7.0 32,000 11.6 | 100,000
2.5 2,580 4.8 12.600 7.2 34,200 11.8 | 103,800
2.6 2,850 4.9 18,300 7.4 36, 500 12.0 | 107,600
2.7 3,130 5.0 14,030 7.6 38, 800 12.2 | 111,500
2.8 3,420 5.1 14,780 7.8 41,200 12.4 | 115,500
2.9 3,780 5.2 15,550 8.0 43,600 12.6 | 119,500

3.0 4,050 5.3 | 16,850 8.2 | 46,100 | 12.8 | 128,700
3.1 4,400 5.4 | 17,170 8.4 | 48,700 || 18.0 | 128,000
8.2 4,770 5.5 | 17,990 8.6 | 51,400
3.3 5,150 5.6 | 18,820 8.8 | 54,100
3.4 5, 550 5.7 |- 19,650 9.0 | 56,900
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Mean daily discharge, in second-feet, of West Branch of Susquehanna River at
Allenwood, Pa.. 1899-1902—Continued.
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Estimated monthly discharge of West Branch of Susquehanna River at Allenwood,
Pa., 1899-1902.

[Drainage area, 6,538 square miles.]

Discharge in second-feet. Run-off.
Month. ) 1 . foones | Depth
Maximum. | Minimum.| Mean. squa‘Pre oppasn
j mile.
. i
1899.
March (23-31) . ____.___ ... 41,200 | 24,000 | 30,411 | 4.651 | 1.557
April ... | 41,200 8,630 | 19,488 | 2981 | 3.32
May ... . . 36, 500 4,770 | 8,985 |  1.314| 1.584
June i ... 5,970 1,830 | 8,383 517 577
July ... .. 4,050 1,040 2,205 . 387 . 388
August .. ... .. .. ... 6,830 790 1,428 .218 . 251
September . . . __ 3,180 1,220 1,579 242 270
October ... ... 1,410 790 980 .150 173
November. ... ________ 15, 550 4,050 6,690 1.023 1.141
December . ______._ . ________. 48,700 2,850 12,162 1.860 2.144
The period .____________ 48,700 790 8,731 | 1.835 | 11.411
1900.

January ... ________________ 132, 300 4,770 22,007 3.366 3.881
February . ... ______ 74, 500 4,770 | 20,515 | 3.138| 3.268
March ... ... _.__ 65, 700 6,830 21,907 3.351 3.863
April . . 35,300 10,140 19,705 3.014 3.363
May - ... 9,610 4,050 5,536 .847 976
June. ... ... 8,630 1,610 4,355 . 666 743
July - .. 3,730 1,220 2,056 .314 .362
August - ... ___.__ 2,070 600 1,120 R bal 197
September _____.______.______ 1,410 510 711 .109 122
October . ___._ .. . __.._._. 2,850 430 1,451 . 222 . 256
November ____._ ... ________ 193, 400 900 14,291 2.186 2.439
December ... ... .. ____._ 28,900 4,050 10, 266 1.570 1.%52
Theyear ... ... ___.__ 430 10, 327 1.578 | 21.222

193,400 |
1
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Estimated monthly discharge of West Branch of Susquehanna River at Allenwood,

Pa., 1899-1902—Continued.

Discharge in second-feet. Run-off.
Month. Second- X
Maximum. | Minimum. | Mean. f:(;&a%eg Diggltg;n
mile.
1901.
Januwary . ... ___________ 13, 300 2,580 5,054 0.778 0.891
February _. _.._________.__.... 9,110 2,580 4,801 . 748 LTe
March ___. . ... .. ____ 92, 600 3,730 35,284 5.397 6.22%
April . 158, 400 14,030 43,702 6.684 7.457
May - .. .. .. 128, 000 8,160 22,106 3.381 3.89¢
June. .. ... ___ 50, 000 3,730 14,822 2.267 2.52¢
July - .. 3,730 1,410 2, 524. . 386 .44
August - _______.______.._. [ 42,400 1,830 10,313 1.577 1.81¢
September ______.____________. 10, 140 3,130 6, 886 1.053 1.1%F
October ____ ______ . ______ 6,830 1,830 3,785 .579 . 668
November __________________. 28, 900 1,830 6,715 1.027 1.14€
December ... ... . .. 326, 000 4,770 35,785 5.478 6.310
Theyear . _.._...__.___. 326, 000 1,410 15,989 2.445 | 88.591
1902.

Janvary - ... ____ | 36, 500 4,400 11,809 1.806 2.08¢
February -___.________._._._. 67,200 10,710 17,151 ‘ 2.623 2.781
March . ... ... _.__ ... __. 377,200 11,930 61,798 ' 9.452 ' 10.897
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JUNIATA RIVER AT NEWPORT, PA.

Juniata River rises in Center County, Pa., and flows in a general
southeasterly direction into Susquehanna River 15 miles above Har-
risburg. Its drainage area is mountainous and for the most part
covered with forest growth.

This station was established at Newport, about 15 miles above the
mouth of Juniata River, March 21, 1899, by E. G. Paul. The standard
boxed chain gage was located on the covered wagon bridge which was
800 feet east of the public square at Newport, Pa. It was attached to
the bridge timbers inside of the bridge near the right bank. The
length of the chain from the end of the weight to the marker was 39.54
feet. The gage is read once each day by A. R. Bortel. Bench mark
No. 1 is on the extreme east end of the stone doorsill, south front of
Butz’s store building, near end of bridge; its elevation is 28.83 feet
above gage datum. Bench mark No. 2 is on shelf in southeast corner
of underpinning of store of J. M. Ewing; its elevation is 27.37 feet
above gage datum. This bench mark was set by the Pennsylvania
Railroad, and according to their records its elevation is 390.69 feet
above sea level. Discharge measurements were made from the lower
side of the four-span wagon bridge to which the gage was attached.
The initial point for soundings was the end of the woodwork of the
bridge on the right bank downstream side. In the fall of 1904 this
bridge was replaced by a steel structure. During its construction the
stage of the river was obtained by means of a temporary gage staff
attached to the exposed end of a sewer near the bridge. This gage
was set at the same elevation as the old one. As soon as the bridge
is completed a standard chain gage will be put in place. The chan-
nel is straight for one-half mile above and below the station. Both
banks are high and are not subject to overflow. There is a single
channel, broken by three bridge piers. The piers do not interfere with
the flow of the stream and there is little eddying and boiling near
them. The bed is of hard material and is probably permanent.
There is a good measurable velocity at all stages.
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Discharge measurements of Juniata River at Newport, Pa., 1899-1504.

Date. - Hydrographer. h(g?gg]ctat. sAeI(;%?o(I)I‘E Ml?)?:lilt;,?- clg.irsée.
)
1899. i Feet. | Sq.feet. |Ft.persec.| Sec. feet.
Mar. 21 | E.G.Paul .. .. ... . .. ; 6.60 | 3,486 3.75 | 18,094
June 9| .__. do . ... . 8.20| 1,158 1.64 1,903
July 81 [ A0 - 2,90 849 .80 682
Sept. 14 | . __. do . . .. 4.55 1,755 2.64 4,625
Oct. 18 ... do .. o 2.90 661 | 1.25 829
1900. ’
May 17 |E.G.Paul . __________._____._ _... 3.40 1,189 1.56 1,778
Sept. 22 [__... do .. .. 2.80 723 .58 418
1901.
Aug. 14 | B. G. Paul .__.._. e 8.40 | 1,080 1.7 1,915
Oct. R4 |.___. do .. 3.10 881 1.46 1,288
1902. '
Apr. 19 | E.G. Paul ___.__________._.l___._._. 5.00 2,093 3.24 6,779
Sept. 17 ... A0 . 2.84 702 1.05 784
1908.
Mar. 9| E.C.Murphy .. . ... ... 6.21 | 2,978 \ 3.64 | 10,843
Apr. 2| ____ do ... 6.21 | 2,98 38.53]| 10,555
May 7 |..... do .. 3.96 1,409 ‘ 3.10 2,963
Jupe 3 J.C.Hoyt ... _____ ______. _____. 3.40 1,102 1.88 1,525
Oct. 6| W.C.Sawyer .. .| 340| 1,044| 1.58| 1,655
Nov. 38 | Brundage and Sawyer ...__.__..___ 3.83 1,062 ‘ 1.51 1,604
1904. ;l
July 16 | N. C. Grover_ .. .. ___ ... ____... 4,28 | 1,520 2.78 4,152
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Mean daily gage height, in feet, of Juniata River at Newport, Pa., 1899-1904—
Continued.
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Continued.

FLOW OF JUNIATA AT NEWPORT, PA.

Mean daily gage height, in feet, of Juniata River at Newport, Pa., 1899-1904—

HOYT AND
ANDERSON

bIce moved out.

aInterpolated.
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HYDROGRAPHY OF SUSQUEHANNA BASIN.
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Rating table Jor Juniata River at Newport, Pa., Jrom 1899 to 1904.

Ga,

Feet.
2.5
2.6
R.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1
4.2
4.3
4.4

4.5
4.6

i 0
hei g%ft. ‘ Discharge.

Second-feet.

230

T

|

hgfagglft. Discharge. h(g;?éghet Discharge. h(giaﬁﬁ;. Discharge.
Feet. | Second-feet. Feet. |Second-feet.| Feet. Second-feet.
4.7 5,180 6.9 | 14,570 | 10.2 | 38,500
4.8 5,510 J 7.0 | 15,170 | 10.4 | 40,300
4.9 5850 | 7.1 | 15,770 || 10.6 | 42,200
5.0 6,200 | 7.9 16,370 || 10.8 | 44,100
5| 6550 | 7.3 | 16,970 | 11.0 | 46,000
5.9 6.910 | 7.4 1 17,570 | 1.2 | 48,000
5.8 f 720 | 5 | 18,170 | #1.4 | 50,100
5.4 160 | 56 | 18,770 | 116 | 52,200
5.5 ' 8,010 | w7 J 19,880 | 11.8 | 54,300
5.6 8,390 7.8 | 20,000 | 12.0 | 56,400
5.7 | 870 | 79 | 20640 | 129 | 58600
5.8 | 9,150 ‘ 8.0 | 91,300 f 12.4 | 60,800
59 | 9,540 8.2 | 22,700 | 12.6 63,100
6.0 | 9,930 J 8.4 | 24100 | 12.8 | 65,400
6.1 f 10, 330 f 8.6_‘ 25.500 | 13.0 | 67,700
6.2 ' 10,740 | 8.8 27,000 | 13.2 | 70,100
6.3 | 11,200 | 9.0 | 28,500 | 13.4 | 72 600
6.4 ; 11,720 f 9.2 | 30,100 | 13.6 | 75,100
6.5 | 12,270 ’ 9.4 | 31,700 | 13.8 | 77,600
6.6 | 12,830 9.6 | 33,400 |

6.7 { 13,400 | 9.8 | 85,100 |

6.8 ‘ 13, 980 10.0 | 36.800




Feet
e}

U. 8. GEOLOGICAL SURVEY

WATER-SUPPLY PAPER NO. 108 PL. VI

T

Gage height
Y

! ® & Measurements made in [1899
I 7 0 m 1900
X ) " " 1901
- ” " 1902
WR " " _Oow
5 Equation of curve, (y-1.6)% 1.920 x
(x[in 10008 sec|-ft.)
1
r) [=} [=} =] [=} =] =] =] =) =] = =] =] =
g & ¢ ¢ & & & & & & § & & & 8§
- o ) <+ o %} ~ 9 ) =) = o ® ¥ )

Discharge in second—feet



99

BEZZZRTIZIERISRCRRRATIRSES38888 §ETZESRSEREERESGRESTEERRESRRERE

SRR R e R LI FEL DR ERREE LSRR ELE R

FLOW OF JUNIATA AT NEWPORT, PA.

Mean daily discharge, in second-feet, of Juniata River at Newport, Pa., 1899~1904.
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Mean daily discharge,in second-feet, of Juniatn River at Newport, Pa., 1899-
1904—Continued.

Day. Jan. | Feb. | Mar. | Apr.  May. June.‘ July.

1903. '
1. ' 4,8500 22,700/100,600) 15,170 2,650 2,000( 52,500
b, 17,210) 14,5700 57,500; 11,200, 2,650 1,790( 10, 330
S ... 7,270 13,400| 28,500, 8,380 3,380 1,790/ 6,910
7 S ’ 20,640, 37,600 18,170| 6,910 3,380 1,790 5,510
Ho.o.. ._.___‘, 18,170/ 86,700 13.4001 6,910 3,120 1,580 4,530
6. ..., 12,830 51,100; 11,200 6,560\ 3,120/ 1,580 6,200
P 9,930 24,800] 9,930 5,510! 3,120| 1,580 32,500
8. 2000 15,770, 9,150, 7,270. 2,650) 3,120/ 13,980,
[ 8,010 12,270/ 11,720, 8,390 2,650 3,650 7,640
DA 5,180 9,150| 14,570 9,150 2,650 3,650 5,850
| P, 3,930 7,270 12.830 8390 2,430 3,930 4,530
120 . 3,1201 10,330 11,200, 7,640' 2,210! 3,930| 4,220
i T 2,650 12,830 9,540 8010 2,210 6,200 4,530
4oL 4,290 11,200 8,010 12,830 2,210 5,180 4,220
DS 4,5300 9,540 7,270, 68,900 2,000 5,510 4,220
e | 3,980) 13, 6,200102,100, 2,000 5,180 3,650
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HYDROGRAPHY OF SUSQUEHANNA BASIN.

[~o. 109,

Estimated monthly discharye of Juniate River at Newport, Pa., 1899-1904.

[Drainage area, 3,476 square miles.]

Month.

1899.

September . ______ .. ... ...

October ___. ___________._____.
November

December . _______ ... ... __._

The period ... ... ___

1900,

September
October
November...o.ceoee oo

December . __ ... ... ..

Theyear . _____.._._._.___

Discharge in second-feet. Run-off.
Second-
Maximum. ; Minimum. Mean. f;:‘t‘nﬁf Diﬁgﬁ%si_n
mile.

39,400 6, 550 14,429 4.151 1.69¢
20, 000 1,790 6,042 1.738 1.93¢
21, 300 1,160 4,301 1.237 1. 426
2,210 230 760 . 219 . 244
1,580 230 904 . 260 . 300
6, 200 750 1,525 . 439 . 506
5,510 1,160 1,787 ..b14 .H78
1,370 430 V74 . 223 .57
5, 850 430 2,095 .603 .673
9,150 1,160 3,628 1.044 1.20¢
39, 400 230 3,624 1.043 8.82)
42, 200 2,000 7,263 2.089 2.407
53,200 1,790 10, 188 2.931 3. 052
66, 500 3,380 9, 523 2.740 3. 159
5,180 3,120 4,264 1.227 1.369
3,380 | 1,370 | 2,226 .640 .13°
2,430 1,370 1,692 487 .54
1,580 750 1,074 .309 . 356
2,430 570 971 .279 . 322
1,580 570 695 . 200 L2238
2,430 570 1,016 202 . 337
52,200 750 4,137 1.190 1.328
15,170 1,370 3,596 | 1.035 | 1.1¢3
66, 500 570 3,887 1.118 15.028
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Estimated month y discharge of Juniata River at Newport, Pa., 1899-1904—Con.

Discharge in second-feet. Run-off.
Month. Second-
Maximum. | Minimum. Mean. fs(ilegsg%r D!gg;[l];;n
mile.
1901.
Janunary. ... ... ... _._. | 3,380 1,160 2,161 0.622 0.717
February ... .. __.._._. 3,930 1,580 2,571 .740 el
March _ .. ____ .. _____. 106, 500 2,000 15, 260 4.390 5.061
April . . 77,600 5,850 20, 104 5.784 6.453
May ... ... 71,800 3,120 16,683 4,799 5.538
June ... .. ____ ... ... 27,000 3,120 6,869 1.976 2.205
July ... 8910 1,580 2,794 .804 . 927
August .o 10, 740 1,160 3,808 | 1.006 | 1.964
September _ .. .. ____ .. .. _. 7,640 1,370 3,069 . 883 . 985
October .. ... ... .. ... 2,210 950 1,411 . 406 . 468
November_ . ______.__.._ _ 5, 850 950 1,580 . 455 .508
December ... . _______________. 140,100 2,000 19, 940 5.787 6.614
Theyear . _.... ... .._. 140, 100 950 8, 021 2.308 | 31.506
1902.

January ... ____.__.__. 32, 500 2,000 7,259 | 2.088 | 2.407
February ... ... _______. 92,100 2,210 10,316 2. 968 3.091
March . . ... 292, 500 3,650 41,044 11.808 13.614
April . 148,800 | 2,650 21,813 | 6.2i5 | 7.001
May ... . ... 3,120 1,870 2,185 .614 .08
June._._..___.__.. .. ______.. 5,180 1,160 1,870 . 538 . 600
July ... 13,400 2,000 4,586 1.319 1.521
August ... . _.______ 5,180 750 2,381 .671 LT4
September ___________________ 3,650 570 1,043 . 300 . 835
October - .. ... _.__ 11,720 1,370 3, 586 1.032 ,  1.190
November ... 8,120 1,370 1,823 524 .585
December _ .. __ . eeee._. 44,100 2,210 10,711 3.081 3.552
The year .. ... _........ 202, 500 570 9,043 2.602 35.378

IRR 109—05—38
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Estimated monthly discharge of Juniata River at Newport, Pa., 1899~-1904—Contd.

Discharge in second-feet. " Run-off.
Month. ‘ Second-
Maximum. | Minimum. | Mean. ) fgslt'wgf’: Dlgg}]g;“
mile.
1903. ! l
January.... . ... 38, 500 2, 650 7,988 2.208 | 2.649
February .. ... ______ _____. 86,700 6, 200 18,304 5. 266 5.484
March . ... ... | 100,600 4,530 | 18,444  5.306 | 6.117
April ... | 102,100 3,380 | 16,857  4.850 | 5.411
May - .. . 3,380 1,790 2,330 .670 172
JUN€ - oo 9,930 1,580 4,150  1.194 | 1.332
July 32, 500 2,000 7,322 2.106 | 2.428
August .. ... 21,300 1,580 3,090 | .889 | 1.025
September _ ... ... ____. 10.330 | 1,790 3,915 1.126 | 1.256
October .. ... ... .. ' 7,640 1,580 2,917 .839 967
November___ . ________________ 2,430 1,580 1,776 .51t .30
December . ............... 3,650 1.160 | 2,050 .590 .680
The year .______._____. ! 102,100 1,160 7,429 | 2.137 | 28.691
1904, !
January<¢ . . ____________ 46,000 2,430 5,722 1.65 1.90
February ... ... ... 51,100 2,880 9,756 | 2.81 3.03
March - ... 80, 100 4,530 0 17,150 | 4.93 5.68
April ... ... 72,600 3,120 . 10,710 | 3.08 3.44
May o 13,400 3,650 5,742 | 1.65 1.90
June. ... oo 9.930 | 2,000 5160 | 1.48 | 1.65
July ... .. .| 2620 1.580 4,968 | 1.43 1.65
August ... 2,880 950 | 1,460 420 .484
September _ ._.._....__. .__.__ 950 W0 80| .24 | 213
October ... ... 1,580 750 856 .246 . 284
November __ ... ____.. .. ____. 750 230 | 607 175 .195
December ... ... 2,650 230 { 1,344 | .386 | .445
The year ... 80, 100 230 | 5,360 | 1.54 | 20.93

aFrozen January 1 to 23.

Rating table assumed to apply correctly.

SUSQUEHANNA RIVER AT HARRISBURG, PA.

In 1890 regular daily observations of fluctunations of the water
surface of the Susquehanna River at Harrisburg were started by
E. Mather, president of the Harrisburg water board. These observa-

|
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tions have been continued since that time and have been furnished
through the courtesy of Mr. Mather.

The gage, the zero of which is the low-water mark of 1803, islocated
at the pump house of the waterworks in the pump well, which is
connected with the river by two large mains. The original readings
are taken in feet and inches, and for convenience in computations
have been reduced to feet and tenths.

The first discharge measurement was made at this station in March,
1897, by Mr. E. G. Paul, who has carried on systematic measure-
ments there since that date. The measuring section is at the lower
side of the Walnut street toll bridge. The initial point for soundings
is the upright at the end of the hand rail on the downstream side on
the left bank.

At this point the river is divided into two channels by Fosters
Island, which at the measuring section is about 1,200 feet wide. Its
banks are low and sloping and during extreme floods the island is
submerged.

At ordinary stages the left channel is 1,350 feet wide and is broken
by six bridge piers. The right channel is 1,300 feet wide and is
broken by seven piers. The main banks of the river are high. The
bed is composed of a hard material and is permanent, except in the
spans adjacent to the island. The velocity never becomes too slug-
gish to measure.

During the spring and summer of 1903 a new bridge was built
across Susquehanna River at Market street, which is about 1,200 feet
below the gaging section. The piers of this new bridge obstruct
the channel of the river by between 10 and 15 per cent of the total
cross section. The result of this obstruction, as shown by the dis-
charge measurements taken since the erection of the piers, has been
to back up the water, thus increasing the gage height at the Walnut
street station. On account of this backwater the measurements
taken during 1903 show that, in order to use the standard rating table
after June 1, 1903, and until January 1, 1904, a deduction of 14 per
cent is necessary in the daily discharges. The following table gives
the data from which this deduction was made:

Standard l

Gage Observed ratin, ; Differ-
Date. height. | discharge. | table d%s- }Dlﬂ‘erence. ence.

charge. ‘

Feet. |Second-feet.|Second-feet.|Second-feet.| Per cent.

May 8. e .30 16,280 15,980 300 — 2
June ® . ... 1.50 8,390 9,520 1,180 12
October 5 .. .o 1.65 9,116 | 10,560 1,440 13

November 2. ... 3.08 20,245 24, 350 4,100 16
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About January 1, 1904, the old piers which were standing at the
site of the new bridge at Market street were removed, so that the
river channel was left in such a condition that the stage of the river
at Walnut street bridge returned to the same condition that existed
before the 1903 bridge was built.

In the summer of 1904 certain changes and improvements were
made at the pumping station, and a partial dam was made in the river
just below the pumping station. The effect of this dam was to raise
the apparent stage of the water at the gage. A correction was applied
to measurements of discharge made prior to'July 18, 1904, so as to
eliminate the effect of the dam and alterations at the pump house
upon the gage readings.

On July 18, 1904, a standard chain gage was attached to the guard
rail on the upstream side of the Walnut Street Bridge in the left-
hand span. The datum of this gage is the low-water mark of 1803,
and it is believed that it records truly the stage of the river to that
datum, and that the changes in bridges below and at the pumping
station above do not affect the records obtained from it.

The length of chain is 39.38 feet; the bench mark is on the left abut-
ment at the top upstream outer corner of the bridge seat; its elevation
is 32.99 feet above low water of 1803.

Observations at the gage in the pumping station are made by
the engineer, C. M. Nagle, each morning before starting the pump.
Observations at the standard chain gage are made by Thomas Num-
bers, toll eollector, once daily.

The following pages give the data whiclk have been collected at
Harrisburg gaging station since its establishment; also the results of
the computation of these data.

Discharge measurements of Susquehanna River at Harrisburg, Pa., 1897-1904.

Date. Hydrographer. h(gig et. SAQE?G?O(I)f vgc?é.i%y, chDa.iI:&ge.
|
1897. ’ Feet. | hoet” | econa | Ser®
Mar. 81 | E. G. Paul ______ S, ) 5.42 | 17,048 3.45 58, 859
May 15 |..... do . .. .. i 7.83 | 24,851 4.85 | 105,888
Aug. 80 |._... do ... L. 1.50 | 7,444 1.29 9, 568
Sept. 16 |_____ do . . . ..., .58 8,756 1.06| 3,962
Nov. 17 |..._. Ao e \ 2.50 9, 325 1.91 17,824
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Discharge measurements of Susquehanna River at Harrisburg, Pa., 1897-1904—
Continued.

Date. Hydrographer. i, | AR |y e,
1898. peet. | het® | eeeonar | Seet®
Feb. 25 | E.G.Paul _______________________. 6.58 | 19,420 3.91 | 76,250
Mar. 24 | __ do ... ... 15.75 | 43,715 5.73 | 250,485
Mar. 25 |____. do .. ... ... .. ___.| 10.75 | 29,587 5.06 | 149,589
Mar. 26 |..... do .. _____ ... _ ___. R 14.65 | 39,725 5.62 | 223,374
July 10 |____. do ... _ .. _. .83 4,400 1.22 ; 5,466
Sept. 22 |.____ Ao 92| 4,834 | 1.44] 6,993
Oct. 71 ... A0 L 2l 4459 | 13t 6121
1899,
June 11 | E.G.Paul ._______ . _____ _.. ___ 1.75 | 7,656 1.58 | 11,746
July 20 . A0 . 01| 4,524 | 1.44| 6,534
Sept. 12 {_.... do ... LT5 | 4,845 1.12 5,404
Oct. 25 |..__. do ... 161 3,699 .98 3,625
1900.
May 16 | E.G.Paul __________________ . ____. 2.42 | 9,404 1.87 | 17,621
Sept. 21 |...__ A0 . .08 | 3,313 .80 | 2,655
Sept. 28 |.___. do . .04 | 3,223 iR 2,357
1901. ' .
Aug. 12 |E.G.Paul ... ... ... 2.70 | 9,775 | 2.05| 20,028
Oct. 283 |.__._ do . .. 1.85 7,737 1.62 12,556
1902.
Apr. 17 |E.G.Paul __________._______ _ _._. 5.40 | 17,476 3.46 | 60,534
Sept. 15 |..... do ..__.__..__. e e 1.10 | 5,023 1.39 6,982
1903. '
May 8 |E.C. Murphy. . oooo oo .. 2.30 | 9,810 | 1.65| 16,280
June 2 | Hoytand Holmes. ._.._______ _.___ 1.50 | 7,577 1.11 8,390
Oct. 5| Paul and Sawyer_._ ... .. .. ____._ 1.65 | 7,290 1.25 9,116
Nov. 2| E.G.Paulandothers... . . _____. 3.08 | 10,325 1.96 | 20,245
1904.
Mar. 9 | Sawyer and Tillinghast__ .. _______. 15.60 | _ . | ._.__. a261, 860
July 15 | N.C.Grover_... ... ........ 3.08 | 11,870 2.22 | 26,408
Sept. 18 | J.C.Hoyt ... ... _.___. 1.10 | 6,646 .90 5, 950
Sept. 29 |.____ do ... 1.78 | 8,730 1.34 | 11,660
Oct. 1 |N.C.Grover. .. ... .__.._...___. 1.85 | 8,460 1.48 | 12,560
Nov. 4 | Hoyt and Comstock . ... ____.._._.| 1.82| 8,972 1.39 | 12,600

aRiver running full of ice. Measurement approximate.
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Mcan daily gage height, in feet, of Susquehanna River at Harrisburg, Pa., 1891~
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